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Sir, — I  have  the  honour  to  transmit  herewith  my  second  report  on 
the  Geology  and  Mineral  resources  of  the  Eastern  Townships.  It  em¬ 
braces  the  work  of  the  past  two  years,  and  is  intended  to  accompany 
the  north-east  quarter-sheet  map  of  a  part  of  the  province  of  Quebec, 
which  is  the  continuation  to  the  northward  of  that  published  in  1886. 
Many  miles  o±  coast  line  have  been  surveyed,  both  along  the  shores  of 
the  St.  Lawrence  and  on  the  islands  lying  in  the  channel,  and  a  great 
extent  of  country  has  been  traversed  along  the  roads,  many  new  ones 
having  been  opened  up  since  the  compilation  of  the  map  by  Mr.  Barlow 
in  1868.  These  have  been  plotted  and  reduced  by  Mr.  N.  J.  Giroux. 
C.E.,  P.L.S.,  who  has  ably  assisted  me  throughout  the  entire  work, 
and  these  additions  to  the  map  render  it  much  more  complete  and 
accurate. 

Our  thanks  are  due  to  many  persons,  more  especially  to  the  owners 
and  managers  at  the  various  mining  centres,  for  much  kindness  and  for 
courteous  assistance  in  furnishing  statistics  and  other  valuable 
infoi  mation.  The  area  north  of  the  St.  Lawrence  has  only  been 

cursorily  examined  by  us,  collections  of  fossils  having  been  made  at 

several  points. 


I  have  the  honor  to  be, 

Sir, 

Your  obedient  servant, 


B.  W.  ELLS. 
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SECOND  REPORT 

ON  THE  GEOLOGY  OF  A  PORTION 

OF  THE 

PROVINCE  OF  QUEBEC. 

By  R.  W.  ELLS,  LL.D.,  F.G.S.A. 

The  work  of  the  past  two  seasons  has  been  for  the  most  part  confined  Area  described, 
to  that  portion  of  the  province  lying  to  the  south  of  the  St.  Lawrence 
River  and  embracing  the  counties  of  Megantic,  Dorchester,  Bellechasse, 

Levis,  Montmagny,  and  l’Islet.  In  its  economic  aspect  it  includes  the 
Chaudiere  gold-field,  the  asbestus  deposits  of  Thetford  and  Broughton, 
and  the  iron  and  copper  deposits  of  Leeds.  A  great  part  of  the  district, 
viz.,  that  lying  to  the  north-east  of  the  Chaudiere  River,  was  examined 
by  Mr.  James  Richardson  in  1868.  His  report  is  the  latest  official 
publication  in  detail  on  that  section  of  the  country.  In  view,  however, 
of  the  many  new  facts  pertaining  to  the  structure  and  the  age  of  the 
several  rock  formations  of  the  Eastern  Townships  which  have  been 
obtained  since,  the  statements  put  forward  in  that  report  now  require 
considerable  modification. 

Along  the  St.  Lawrence,  our  examinations  of  the  south  shore  extended  Surveys, 
from  Pointe  au  Platon,  about  thirty-five  miles  above  Levis,  to  River  du 
Loup.  Of  this  section  a  carefully  paced  compass  survey  was  made  as 
far  east  as  Ste.  Anne  de  la  Pocatiere,  while  on  the  north  side  our 
examination  extended  trom  the  mouth  of  the  Jacques  Cartier  River  to 
Cape  Tourmente.  The  group  of  islands  which  occupy  the  central  por¬ 
tion  of  the  river  between  Quebec  to  opposite  St.  Thomas  were  also 
surveyed  from  Orleans  Island  to  Crane  Island,  both  inclusive. 

The  extension  northward  of  the  several  geological  formations  des¬ 
cribed  in  the  preceding  report*  was  carefully  traced.  The  extension 
of  the  anticlinal  there,  and  previously  in  1863|  and  in  1867, §  described 
as  that  of  Sutton  Mountain  was  found  to  continue,  with  a  nearly  direct 
course,  to  the  rear  of  l’Islet,  where  our  examination  ended  in  this  direc¬ 
tion;  displaying  for  a  considerable  part  of  the  distance  the  series  of 
crystalline  schists,  chloritic,  talcose,  and  micaceous,  which  characterize 


*  Geol.  Surv.  Rep.  1886.  Part  J. 
t  Geol.  of  Canada,  1863,  p.p.  247,251. 

§  Rep.  of  Geol.  Survey,  1867-68,  p.p.  7a  and  8a. 
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it  to  the  south-west.  It  is  concealed  at  several  points,  however,  by  the 
overlap  on  the  west  of  the  black  slate  and  quartzite  series,  regarded  as  of 
Cambrian  age ;  while  on  the  east  it  is  flanked  for  a  great  distance  by 
the  volcanic  portion  of  what  is  now  described  as  Lower  Cambrian. 
These  rocks  extend  continuously  to  the  north-east  and  constitute,  in 
part  at  least,  the  gold-bearing  series  of  the  Eastern  Townships.  In 
this  series  there  occurs  a  very  considerable  development  of  volcanic 
rocks,  diorites,  serpentine,  Ac. ;  but  the  areas  of  the  latter,  north  of  the 
great  masses  of  Thetford,  are  comparatively  limited.  All  the  known 
areas  of  serpentine  were  carefully  examined  with  a  view  to  the  pre¬ 
sence  of  asbestos  in  workable  quantity,  and  small  veins  were  seen  in 
nearly  every  locality ;  but  the  conditions  for  successful  mining  appear 
much  less  favourable  in  the  smaller  and  detached  masses  than  they  are 
in  those  at  the  great  mining  centres  of  this  industry,  viz.,  at  Thetford: 


and  Coleraine. 

Objections  to  The  name  “Quebec  Group,”  which  has  for  so  many  years  been 
“^Quebec  applied  to  much  of  the  rocks  of  this  portion  of  the  province  of  Quebec 

Group”  has  become  so  misleading  and  unintelligible  in  view  of  the  many  ne^ 

facts  brought  to  light  concerning  its  composition  and  structure,  by  the! 
study  of  the  past  fifteen  years  and  the  many  changes  rendered  neces 
sary  in  consequence,  that  its  further  use  appears  not  only  undesirable) 
but  to  a  certain  extent  objectionable.  It  was  applied  by  Sir  W.  Logan 
to  a  great  series  of  sediments  which  were  deemed  to  lie  somewhere 
about  the  horizon  of  the  Calciferous  and  Chazy  formations.  .  Dr.  Selwyr 
and  others,  have,  however,  since  1876,  pointed  out  that  it  has  beer 
found  to  embrace  rocks  ranging  from  the  Pre-Cambrian  to  the  Hudsoi 
E.  cr  Loraine,  both  inclusive.  An  almost  entirely  new  arrangement 
of  the  different  formations  which  make  up  the  group  is  therefore  impe 
rative.  In  the  case  of  such  portions  of  the  original  group,  the  honzoi 
of  which  has  been  definitely  determined,  the  proper  name  of  the  foi 
mation  can  be  readily  applied,  while  in  the  case  of  such  portions 
either  distinctly  fossiliferous,  or  closely  related  areas  the  exact  positioi 
of  which  in  the  Geological  scale  may  be  doubtful,  the  terms  Levis  o 
Sillery,  with  their  system  classification,  may  be  retained. 

Various  reports  on  the  area  in  question,  extending  over  a  period  c 
sixty  years,  have  appeared  from  time  to  time,  among  which  may  b 
more  particularly  mentioned  the  following  : — 


Reports  bear¬ 
ing  on  the 
subject. 


J.  T.  Bigsby,  1827,  Geoi.  Soc,  London,  Vol.  I.,  p.  27.  On  the  Geology  < 
Quebec  and  vicinity. 

pt.  Bayfield,  R.  N.,  1845.  On  the  Transition  rocks,  Canada. 

•  W.  E.  Logan,  1843..  Geol.  Rep.,  pp.  18-19. 

“  1844.,  Geol.  Rep.,  pp.  19-33. 

“  I84n-4fi..  Oftol.  Ren.,  nn.  101-114. 
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Emmons,  M.D.,  1847.  Am.  Mag.,  Geology  of  the  Montmorenci. 

ir  W.  E.  Logan,  Geol.  Rep.,  1849-50.  Geology  of  South  side  of  the  St.  Lawrence, 

between  the  Chaudiere  River  and  Temiscouata  Road. 

"  “  Geol-  Rep.,  1850-51.  On  the  gold  of  the  Chaudiere  Valley. 

“  “  Geol.  Rep.,  1852-53.  On  the  geology  of  the  North  shore  of  the 

St.  Lawrence  between  Montreal  and  Cape  Tourmente. 

.ogan  and  Hunt,  1855.  Esquisse  Geologique. 

ames  Hall,  1858.  Communicated  1855.  Can.  Nat.,  Vol.  III.,  Notes  on  the  genus 

Graptolites,  etc. ;  also  Geol.  Rep.  1857. 

1  Billings,  1860.  Can.  Nat.,  Vol.  V.,  p.  301.  On  some  new  species  of  fossils 

from  the  limestones  of  Pte.  Levis,  opposite  Quebec. 

ir  W.  E.  Logan,  1860.  Can.  Nat.,  Vol.  V.,  1860,  p  472.  Remarks  on  the  fauna 

of  the  Quebec  group,  and  the  Primordial  Zone  of  Canada, 
addressed  to  J.  Barrande. 

'.  S.  Hunt,  1861.  Can.  Nat.,  Vol.  VI.,  p  91-95.  On  some  points  in  American 

Geology — the  Quebec  group  paralleled  with  the  Taconic 
system  of  Emmons. 

X)gan,  Barrande  and  Hall,  1861.  Can.  Nat.,  Vol.  VI.,  p.  106.  On  the  Taconic 

system,  and  on  the  age  of  the  fossils  found  in  the  rocks  of 
Northern  New  England  and  in  the  Quebec  group. 

ir  W.  E.  Logan,  1861.  Can.  Nat.,  Vol.  VI.,  p.  199.  Considerations  relating  to 

the  Quebec  group  and  the  Upper  copper-bearing  rocks  of 
Lake  Superior. 

\).  Billings,  1861.  Can.  Nat.,  Vol.  VI.,  p.  310.  On  some  of  the  rocks  and  fossils 

occurring?  near  Phillipsburg,  Canada  East. 

1  Billings,  1861.  Can.  Nat,  Vol-  VI.,  p.  344.  On  the  occurrence  of  graptolites 

at  the  base  of  the  Lower  Silurian. 

)r.  T.  S.  Hunt,  1861.  Can.  Nat.,  Vol  VI.,  p.  374.  Mr.  Barrande  on  the  Primor¬ 
dial  Zone  in  North  America,  and  on  the  Taconic  system  of 
Emmons. 

>r.  T.  S.  Hunt,  1862.  Can.  Nat.,  Vol.  VII.,  p.  78.  Note  on  the  Taconic  system 

of  Emmons. 

ames  Hall,  1865.  Sec.  II.,  Can.  Org.  Remains.  Graptolites  of  the  Quebec  group. 

1.  Billings,  1861-65.  Pal.  Fos.,  Vol.  I.,  p.  57.  On  some  new  species  of  fossils 

from  the  Quebec  group,  where  their  probable  position  from 
fossil  evidence  is  stated. 


Pal.  Fos.,  Vol.  1.,  p.  185.  New  species  of  fossils  from  the 
limestones  of  the  Quebec  group,  from  Pt.  Levis  and  other 
localities  in  Canada  East. 


“  “  Pal.  Fos.,  Vol.  1.,  p.  207.  New  species  of  fossils  from  the 

Quebec  group  in  the  Northern  part  of  Newfoundland, 
ules  Marcou,  1862.  On  the  Taconic  rocks  of  Vermont  and  Canada. 

Billings,  1863.  Can.  Nat,  Vol.  VIII.,  p.  19.  On  the  Parallelism  of  the 
Quebec  group  with  the  Llandeilo  of  England  and  Australia, 
and  with  the  Chazy  and  Calciferous  formations, 
iir  W.  E.  Logan,  1863.  Can.  Nat.,  Vol.  VIII.,  p.  183.  On  the  Rocks  of  the  Que¬ 
bec  group  at  Point  Levis,  letter  addressed  to  Mr.  Barrande. 

Devine,  1863.  Can.  Nat.,  Vol.  VIII.,  pp.  95  and  210.  Description  of  a  new 
Trilobite  from  the  Quebec  group. 
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Sir  W.  E.  Logan.  Geol.  of  Can.,  1863,  p.  225.  The  Quebec  group. 

“  “  “  “  p.  884,  Supplement. 

«•  “  Geol.  of  Can.,  1866,  p.  3-5.  Divisions  and  characters  of  the 

Rocks  of  the  Quebec  group. 

Prof.  H.  Y.  Hind,  1865.  On  the  distribution  of  the  Quebec  group  in  Nev 

Brunswick. 

James  Richardson,  1866.  ‘Geol.  of  Can.,  p.  30-33.  On  the  Geology  of  the  Que 

bee  group  in  the  Eastern  Townships. 

“  “  1866-69.  Geol.  of  Can.  On  the  region  South  of  the  St 

Lawrence,  between  the  Chandiere  River  and  the  Temis 
couata  Road. 

Dr.  T.  S.  Hunt,  1878.  Sec.  Geol.  Sur.  Penn.,  Part  I.  Azoic  rocks. 

Dr.  A.  R.  C.  Selwyn,  1877-78.  Geol.  of  Can.,  p.  2a,  9a.  Observations  on  th< 

Stratigraphy  of  the  Quebec  group  and  the  older  Crystalline! 
of  Canada,  also  1881  Can.  Nat-,  Vol.  IX,  p.  17. 

Thos.  Macfarlane,  1881.  Can.  Nat.,  Vol.  IX,  p.  91.  Canadian  Stratigraphy. 
Dr.  A.  R.  C.  Selwyn,  1880-81-82.  Notes  on  the  Geology  of  the  Eastern  portion! 

of  the  Province  of  Quebec. 

R.  W.  Ells,  1881-82.  Report  on  the  Geology  of  the  Gaspe  Peninsula. 

Dr.  T.  S.  Hunt,  1883.  Trans.  Roy.  Soc.  Can.  The  Taconic  question  in  Geology 
Dr.  A.  R.  C.  Selwyn,  1882.  Trans.  Roy.  Soc.  Can.  The  Quebec  group  in  Geol 

ogy- 

Mr.  F.  D.  Adams,  1880-81-82.  Notes  on  the  Microscopic  Structure  of  som 

rocks  ofthe  Quebec  group. 

Sir  Wm.  Dawrson,  1883.  Appendix  to  Harrington’s  Life  of  Sir  W.  E.  Logan,  th 

Quebec  group. 

Dr.  Selwyn,  1883.  Reply  to  Sir  Wm.  Dawson. 

Prof.  Jules  Marcou,  1884-88.  Various  papers  on  the  Taconic  question,  and  oi 

Canadian  geological  classification. 

It  will  be  readily  seen  from  the  above  list  that  the  bibliography  per 
taining  to  the  several  formations  found  in  the  area  under  consideratioi 
is  very  considerable.  Many  of  the  reports  have  long  been  out  of  prinl 
and  are  now  inaccessible  to  the  great  majority  of  readers.  In  orde 
that  the  subject  may  be  more  intelligible,  we  have  thought  it  ad 
visable,  therefore,  to  present  a  short  summary  of  the  various  opinion 
held  by  the  great  number  of  scientific  workers  in  this  field,  and  es 
pressed,  from  time  to  time,  in  the  publications  above  enumerated 
More  particularly  is  this  thought  to  be  desirable,  in  view  of  the  grea 
difference  in  the  opinions  stated  in  regard  to  the  structure  of  the  are 
in  the  report  of  1863 ,  and  in  sundry  papers  since  1871  by  Dr.  Selwyi 
and  which  have  reference  more  especially  to  that  peculiar  series  of  rock 
known  as  the  u  Quebec  Group.”  This  term  was  first  introduced  by  th 
late  Sir  Wm.  Logan  in  1860,  and  applied  to  a  series  of  rocks,  first  pai 
ticularly  studied  near  the  City  of  Quebec,  and  especially  developed  o 
the  South  side  of  the  St.  Lawrence  opposite  that  city,  which  presentei 
so  many  difficulties  as  to  the  correct  interpretation  of  its  structur 
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and  position,  as  to  warrant  the  giving  of  a  special  name  to  the  rocks 
which  composed  it.  The  investigations  of  this  group,  which  had  been 
begun  some  years  before  that  date,  had  always  presented  problems 
very  difficult  of  solution,  owing  to  the  fact  that  it  was  held  to  embrace 
a  great  variety  of  rocks  differing  very  widely  in  character  from  those 
in  the  immediate  vicinity  of  the  St.  Lawrence,  and  to  include  both  the 
fossiliferous  shales  near  that  river  and  the  great  series  of  crystalline 
rocks  of  the  interior,  or  the  prolongation  of  tho  Green  Mountain  Range 
of  "V  ermont,  which  enters  Canada  near  Sutton  Mountain,  and  extends 
with  some  interruptions  to  the  extremity  of  the  Gasp6  Peninsula. 

These  were  regarded  as  the  equivalents  of  the  fossiliferous  series  near 
Quebec,  their  different  aspect  being  supposed  to  be  due  to  a  profound 
metamorphism  by  which  not  only  the  contained  fossils  were  com¬ 
pletely  effaced,  but  their  entire  physical  character  altered  from  the 
ordinary  shales,  sandstones  and  conglomerates  of  the  original  deposits 
to  the  most  highly  altered  schists,  quartzites,  dioritic  and  gncissoid 
rocks.  The  upper  part  of  the  series  was  also  held  to  embrace  sedi- 
ments,  which  contained  fossils  of  Utica  or  possibly  Hudson  River  age, 
so  that  the  curious  anomaly  was  presented  of  one  single  group  name 
which  comprised  rocks  ranging  from  what  has  now  been  determined 
to  be  as  old  as  the  Huronian  to  the  upper  part  of  the  Cambro-Sliurian. 

An  abstract  of  the  views  referred  to  will  be  presented  under  the  latter 
heading. 

The  several  geological  systems  recognized  in  the  area  examined  Systems 
during  the  past  season  are  : —  recognized. 

F.  Devonian. 

E.  Silurian. 

D.  Cambro-Silurian. 

C.  Cambrian. 

A.  B.  Pre-Cambrian. 

Crystalline  and  Igneous  rocks,  volcanic  and  plutonic. 

Superficial  deposits. 

F.  Devonian. 

In  describing  the  distribution  of  the  Gaspe  series  (see  Geol.  of  Can., 

1863,  p.  427-29)  allusion  is  made  to  an  out-crop  of  fossiliferous  lime¬ 
stone,  which  is  found  on  the  north  bank  of  the  Chaudiere  River,  about 
midway  between  the  Famine  River  and  the  village  of  St.  George.  The 
fossils  from  this  locality  were  examined  by  Mr.  Billings,  who 
pronounced  their  aspect  to  be  Devonian  rather  than  Silurian.  * 
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Extent  of 
the  Devonian 
areas. 


Fossils. 


During  the  past  season,  the  extent  of  this  outlier  and  its  relations  to 
the  associated  slates  of  the  locality  have  been  carefully  ascertained.  It 
was  found  to  have  a  breadth  along  the  face  of  the  hill  of  about  twenty 
chains,  and  to  rest  unconformably  upon  the  black  and  grey  slates  and 
greyish  sandstones  of  St.  George,  the  basin-shaped  synclinal,  with 
the  beds  curving  along  the  face  of  the  cliff,  being  readily  seen  when 
viewed  from  the  opposite  side  of  the  river.  The  underlying  slates  at 
this  point  dip  south-east  at  a  high  angle. 

No  fossiliferous  rocks  of  a  similar  horizon  appear  on  the  south  side 
of  the  Chaudiere  jn  any  direction,  in  so  far  as  yet  observed,  the  out¬ 
crops  of  Silurian  slates  at  the  narrows  of  Lake  St.  Francis,  decribed  in 
Part  J,  Yob  II,  Geological  Survey,  1886,  being  the  nearest  in  point  of 
age.  To  the  north-east  the  limits  of  the  St.  George  basin  could  not 
be  clearly  determined,  owing  to  the  covering  of  soil  and  forest,  but  it 
is  apparently  of  no  great  extent  in  this  direction,  as  no  indications  of 
such  rocks  are  seen  on  the  road  which  extends  for  twelve  miles  up  the 
east  side  of  the  Famine  Kiver,  the  rest  of  the  country  in  this  direction 
being  an  almost  unbroken  wilderness. 

Further  to  the  north-east,  on  the  road  leading  toSte.  Justine,  between 
the  townships  of  Langevin  and  Ware,  a  very  limited  exposure  of 
similar  fossiliferous  limestone  rests  on  the  black  slates  and  hard  grey 
sandstones.  This  is  on  lot  32,  range  IX,  Langevin,  at  the  summit  of  the 
ridge,  midway  between  the  crossing  of  the  brook  at  the  head  of  the 
Famine  Fiver  and  the  corner  of  the  road  to  Ste.  Justine  church.  The 
breadth  of  this  outcrop  is  not  more  than  twelve  to  sixteen  feet,  and  it 
is  about  the  same  in  length. 

These  are  the  only  areas  of  rock  which  maybe  said  to  belong  to  the 
Devonian  system  that  are  known  to  occur  anywhere  throughout  the 
whole  of  the  country  to  the  south  of  the  St.  Lawrence,  which  is 
included  in  the  north-east  quarter  sheet  of  the  Quebec  map.  The 
exposures  just  described  resemble  patches  which  have  escaped  denuda¬ 
tion.  From  the  fossils  collected  in  1886  by  Mr.  Ami  from  the  Chau¬ 
diere  locality  the  following  species  have  been  recognized  : 

Polypi. 


1.  Favosites  Gothlandicus,  Lamarck .  Dev.  and  Sil. 

2.  Favosites,  sp.  indt . . . 

3.  Syringopora  Hiswgeri,  Billings .  Dev- (Cornif.) 

4.  Diphyphyllum . .  « 

5.  Cyathophyllum  i?)  sp .  “ 

6.  Heliophyllum,  sp.  indt . . .  “ 

7.  Crinoid  fragments . . . 
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Brachiopoda. 


8.  Orthis,  sp.  indt . 

9.  Strophomena  rhomboidalvs  "Wilckens .  Sil.  and  Dev. 

10.  11.  Strophodonio,  2  sp .  Devonian. 

12.  Productus  (?) .  “ 


13.  Spirifera  duodenaria,  Hall,  var.  or  N.  sp . 

14.  Spirifera  gregari ,  Hall,  “  “  . 

15.  Spirifera ,  sp.  indt . 

16.  Atrypa  reticularis,  Linn . Dev.  Some  resembling  A  spera,  Schl. 


17.  Leptocelia  flabellites,  Conrad .  Dev. 

Lamdlibranchia  ta . 

18.  Paracyclas,  sp....; . . .  Dev. 

19.  Pterinea  textilis,  Hall,  var .  Dev.  and  Sil. 

Trilobita. 

20.  Proetus  crassimarginatus  ?  Hall .  Dev. 

21.  Phacops,  sp.  indt . . .  Dev.  and  Sil. 


From  the  collection  determined  by  Mr.  Billings,  in  addition  to  the 


forms  above  enumerated  we  have  : 

Favosites  basallica,  Goldfuss  .  Dev.  (Cornif. ) 

Diphyphyllum  arundinaceum,  Billings .  “  “ 

Zaphrentis ,  sp.  indt .  Dev.  and  Sil. 

Helsophyllum  Oneidaense,  Billings .  Devonian. 

Orthis  seriatula,  Hall .  Dev.(Cornif.) 

C honetes,  2  sp . 

Productus,  small  form .  Devonian. 

Spirifera  acuminata,  Hall.. .  Dev.  (Cornif.) 

Cyrita,  like  C.  rostra  ta .  . i(  “ 


E.  Silurian. 

• 

No  rocks  which  could  definitely  be  pronounced  of  Silurian  age 
were  seen  in  the  area  embraced  in  this  quarter-sheet  map.  The 
red  shales  mentioned  in  the  Geo!.  Can.,  1833,  p.  205,  the  horizon 
of  which  was  regarded  as  probably  about  that  of  the  Medina 
from  the  fact  that  they  overlie  the  Hudson  River  shales  on  the  Becan- 
cour  River  and  at  other  places,  were  carefully  but  unsuccessfully 
examined  along  that  stream  for  fossils.  The  most  northern  area,  that 
in  the  seigniories  of  St.  Jean  des  Chaillons  and  St.  Pierre  des  Becquets, 
shews,  in  some  of  the  smaller  streams,  the  same  character  of  red  shales. 
From  the  known  unconformity  of  the  red  shales  of  the  Becancour  to 
the  underlying  Loraine  shale,  it  is  probably  safe  to  assume  that  they 


Areas  of 
Silurian. 
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Former  views. 


Two  principal 
areas. 


Eastern  area. 


represent  some  portion  of  the  Silurian  system.  Owing  to  the  general 
lack  of  exposures,  however,  the  extent  of  the  areas  so  occupied  must 
be  largely  conjectural. 


D.  Cambro-Sil  urian. 

Many  of  the  remarks  in  Part  J,  Yol.  II.,  Geological  Survey  of  Can¬ 
ada,  1886,  on  the  character  and  distribution  of  the  rocks  formerly  sup¬ 
posed  to  belong  to  the  Upper  Silurian  system,  will  apply  equally  to  the 
area  at  present  under  consideration.  On  the  map  of  1869,  which  is 
the  latest  published  by  the  Survey  of  a  large  part  of  this  district,  the 
area  occupied  by  rocks  of  Silurian  age  included  all  that  portion  of  the 
province  lying  between  the  state  of  Maine  and  a  line  drawn  from  near 
the  north-west  end  of  Lake  St.  Frances  to  the  intersection  of  the  Que¬ 
bec  boundary  by  the  North-West  Branch  of  the  St.  John  River,  in  the 
township  of  Talon,  crossing  the  Chaudiere  a  short  distance  west  of  the 
village  of  St.  Francis,  Beauce.  From  the  point  mentioned  in  Talon, 
the  northern  limit  of  the  Silurian  was  thought  to  extend  in  a  tolerably 
direct  course  to  the  north-east,  keeping  along  the  international  line  to 
the  northern  part  of  Lake  Temiscouata ;  the  area  being  regarded  as 
forming  the  prolongation  in  this  direction  of  what  was  then  held  to  be 
the  great  Silurian  basin,  lying  to  the  east  of  the  Sherbrooke  and  Stoke 
Mountain  anticlinal. 

The  statements  in  Geol.  of  Can,  1863,  p.  427-29,  relative  to  the 
structure  and  age  of  the  strata  along  the  Chaudiere  River,  in  .which 
the  great  series  of  slates,  quartzites  and  felspathic  rocks,  now  regarded 
as  in  part  constituting  the  lowest  portion  of  the  Cambrian,  are  classed 
as  of  Silurian  age,  cannot  now  be  accepted  as  correctly  interpreting 
the  geological  structure  of  this  area,  since  it  has  been  ascertained  that 
no  clearly  recognizable  Silurian  rocks  exist  in  this  area  at  all,  while, 
in  the  portion  of  the  province  lying  to  the  south,  such  areas  are  con¬ 
fined  to  limited  and  at  times  closely  infolded  basins. 

The  formations  pertaining  to  this  system,  and  found  in  the  area  south 
of  the  St.  Lawrence,  range  from  the  Hudson  River  downward  to  the 
Cambrian.  The  area  may  be  readily  divided  into  two  portions,  an  east¬ 
ern  and  western,  the  former  including  all  that  series  which  extends 
between  the  central  anticlinal  presently  to  be  described  and  the  United 
States  boundary,  the  latter  that  situated  between  that  anticlinal  and 
the  St.  Lawrence  River. 

.  The  former  portion  has  been  briefly  alluded  to  in  the  preceding 
report,  1886,*  and  is  the  prolongation  to  the  north-east  of  the  great 
Cambro-Silurian  area  which  lies  between  the  Stoke  Mountain  range 


*  Geol.  Sur.  of  Can.,  Vol.  II,  Part  J,  1886. 
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and  the  Cambrian  rocks  of  Lake  Megantic  and  vicinity.  In  their 
northward  extension  these  sediments  present  characters  very  similar 
to  those  already  described  for  the  southern  area,  consisting  largely  of 
dark-grey  and  blackish,  sometimes  plumbaginous  slates  with  greyish 
sandstones,  the  former  sometimes  ochre-spotted  and  displaying,  on 
weathered  surfaces,  the  characteristic  striped  or  banded  aspect  already 
referred  to.  Calcareous  rocks  are,  as  a  rule,  absent,  though  on  the 
Upper  Chaudiere  they  are  occasionally  seen,  and  they  have  been 
reported  by  Mr.  A.  Webster,  formerly  of  the  staff  of  the  Geological 
Survey,  as  occurring  on  the  North-West  Branch  of  the  St.  John  River, 
a  short  distance  below  the  Lac  de  la  Frontiere.  The  western  limit  of 
the  principal  area  of  these  rocks  on  the  Chaudiere  is  supposed  to  be 
the  valley  of  the  Famine  River,  whence  they  are  well  exposed  on  the  Upper^ waters 
roads  leading  up  the  Chaudiere  and  Du  Loup  streams,  extending  in  River.""1’  Juhl 
this  direction  along  the  Kennebec  road  to  the  vicinity  of  lots  37-40. 

Kennebec  Road  Range,  Liniere.  The  western  boundary,  north  of 
the  Famine,  presumably  follows  the  course  of  that  stream  to  a  distance 
of  several  miles  beyond  the  crossing  of  the  road  to  Langevin,  whence 
curving  round,  the  Cambro-Silurian  rocks  widen  out  towards  the  head 
waters  of  the  Etchemin  River,  the  line  between  these  and  the  Cam¬ 
brian  crossing  the  road  from  Mailloux  to  St.  ‘Magloire,  about  half  a 
mile  west  of  the  latter  place.  The  country  in  this  direction  is  entirely 
unopened,  except  by  the  road  to  St.  Magloire,  through  Roux  and 
Mailloux,  and  that  through  Cranbourne  and  Ware  to  Ste.  Justine  or 
Langevin.  Further  north,  no  waggon-road  exists  south  of  the  Tach£ 
road,  but  in  the  northern  part  of  Roulette  and  Montmagny  an  old  foot¬ 
path  extends  through  the  northern  part  of  these  townships,  past  the 
south  end  of  Lac  au  Crapaud,  in  the  direction  of  Lac  a  la  Frontieie,  on 
the  N.  W.  Branch  of  the  St.  John.  On  this  path,  about  the  line 
between  ranges  VI  and  YII  of  Talon,  blackish  clay  slates,  presumably 
of  this  series  and  similar  in  character  to  those  described  further  south, 
appear.  This  outcrop  probably  marks  the  western  limit  of  the  Cambro. 

Silurian  area  in  this  direction,  as  the  dark  grey  graphitic  limestone 
already  referred  to  as  occurring  on  the  St.  John  waters,  is  found  a  few 
miles  further  to  the  north-east,  associated  with  similar  slates.  The 
country  lying  east  from  Ste.  Justine  and  St.  Magloire,  in  the  valley  of 
the  Daaquam  River,  is  generally  low  and  apparently  unbroken  by  any 
prominent  ridges  which  might  indicate  the  presence  of  areas  of  the 
metamorphic  Pre-Cambrian  rocks.  Hay  swamps  are  numerous  and 

the  banks  of  the  stream  are  frequently  lined  with  alders  for  some 

__  ,  Observations  of 

distance  inland.  From  the  notes  of  Mr.  A.  Webster,  who  descended  Mr.  A.  Webster 

the  Upper  St.  John  from  Little  Lake  St.  John,  at  the  head  of  the  South- 

West  Branch,  which  stream  forms  the  boundary  between  Maine  and 
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Quebec  for  about  twenty-five  miles,  we  learn  that  much  of  the  country 
in  that  direction  is  also  low  and  that  rock  exposures  are  rare,  much  of 
the  water  in  the  river  being  sluggish.  Where  observed,  the  ledges 
consisted  of  greyish  sandstone  and  clay-slate,  which  from  their  descrip¬ 
tion  resemble  very  closely  the  rocks  described  as  occupying  the 
great  Cambro-Silurian  basin  of  the  south-eastern  part  of  the  province. 
The  Upper  St.  John  is  navigable  for  canoes  only  when  the  water 
is  high.  On  both  occasions,  when  we  visited  the  Upper  Chaudiere, 
the  water  in  the  St.  John  was  so  low  that  we  could  not  examine 
that  stream.  The  route  followed  by  Mr.  Webster,  in  1880,  was  by  a 
road  from  Jersey  to  the  new  settlement  of  St.  Zachariede  Metgermette, 
by  way  of  Lake  Abenaquis,  which  is  at  the  head  of  the  Abenaquis 
stream,  an  eastern  branch  of  the  Famine  Biver.  The  land  about  this 
lake  is  stated  by  him  to  be  generally  good,  the  rocks  in  places  being 
arenaceous  slates  and  grey  sandstones  similar  to  those  seen  about  St. 
George  and  Jersey  on  the  Chaudiere  Biver.  Boulders  of  green  chloritic, 
epidotic  and  quartzose  rock,  which  may  have  been  derived  from  the 
ridges  in  the  adjoining  state  of  Maine,  were  observed.  About  Little 
Lake  St.  John,  crops  of  oats,  wheat  and  potatoes  seen  at  the  end  of 
August  were  reported  excellent,  a  similar  soil,  with  clay  slates  under- 
being  noted  as  at  the  settlement  further  west.  It  is  very  pro¬ 
bable  that  in  the  valley  of  the  Upper  St.  John,  as  well  as  in  that  of  its 
main  branch,  the  Daaquam,  on  the  west,  the  rocks  and  the  soil  are 
similar.  East  of  St.  Magloire,  the  rocks  seen  were  fine  cleaved  clay 
slates,  having  a  north-west  dip.  On  the  North-West  Branch  of  the 
St.  John,  between  Lac  a  la  Frontiere  and  the  main  river,  hard, 
altered  greenish-grey  sandstones  were  observed,  with  bands  of  greenish- 
grey  clay  slates,  all  dipping  S.  E.  <  t75°-80° ;  and  containing,  a  short 
distance  below  the  lake,  interstratined  beds  of  argillaceous,  bluish- 
black  limestone  much  cracked  and  traversed  by  seams  of  calcspar.  The 
specimens  of  limestone  from  this  locality  resemble  very  closely  the 
Cambro-Silurian  limestone  of  Cookshire  and  Eaton,  in  which  micro¬ 
scopic  fossils  were  found,  and  which  have  been  described  in  the  last 
Beport.* 

Another  area  of  somewhat  similar  rocks,  separated  from  those  just 
described  by  a  ridge  of  Cambrian,  is  formed  by  the  prolongation  to 
the  north-east  of  the  St.  Francis  area,  which,  extending  from  the 
upper  part  of  Lake  St.  Francis,  through  Lambton  and  Tring,  reaches 
the  Chaudiere  in  a  gradually  narrowing  band  about  midway  between 
St.  Francis  and  St.  George.  The  rocks  in  this  area  consist  for  the 
most  part  of  bluish-grey  and  blackish  slates,  at  times  ochre-spotted, 
with  grey  sandstones,  presenting  at  times  the  characteristic  banded 


*  Geol.  Survey,  1886,  Vol.  II,  Part  J. 
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aspect  on  smoothed  surfaces  noted  in  the  central  basin  to  the  south-east- 
What  has  been  regarded  as  a  narrow  band  of  these  rocks  crosses  the 
Chaudiere  and  extends  up  the  west  side  of  the  Gilbert  River  for  a  short 
distance,  though  its  northern  limit  cannot  be  definitely  ascertained, 
owing  to  the  inaccessible  wilderness  character  of  the  country  in  this 
direction.  As  a  rule,  these  rocks  are  not  so  highly  felspathic  or 
quartzose  as  those  of  the  underlying  Cambrian  system,  although  in 
places  they  carry  quartz  veins.  An  apparent  unconformity  between 
the  rocks  of  this  series  and  the  harder  quartzites  which  underlie  them 
is  seen  at  the  south  end  of  the  lake  in  lot  3,  range  III,  of  Tring,  the 
bluish  slates  dipping  S.  35°  W.  <<  30°,  while  the  underlying  quartzite 
dips  S.  20  E.  <<  20°.  Full  descriptions  of  the  rocks  of  this  series  have 
been  already  given  in  the  Annual  Report,  1886,  Part  J,  and  need  not 
here  be  repeated.  South  of  the  Chaudiere  their  structure  is  apparently 
that  of  a  basin  bounded  on  either  side  by  well  defined  ridges  or  areas 
of  Cambrian  sediments,  one  of  which  is  seen  to  cross  that  river  just 
below  the  mouth  of  the  Famine,  while  the  other  is  well  developed  about 
the  village  of  St.  Francis,  Beauce,  and  for  several  miles  to  the  south¬ 
east.  Its  extension  west  of  that  village  will  presently  be  described. 

Certain  areas  of  red  and  green  slates  and  grey  sandstones,  which  cross 
the  Chaudiere  near  the  Colw ay  River  and  extend  to  the  north-east  into 
Cranbourne,  present  features  very  similar  to  those  found  in  the  Sillery 
rocks  of  Quebec,  and  may  indicate  a  synclinal  of  these  sediments  in 
this  direction. 

The  second  area  of  the  Cambro-Silurian  rocks  above  referred  to  as  La^rence 

.  (  .  a  m  m  -  cir63/» 

that  m  the  vicinity  of  the  St.  Lawrence  presents  at  several  places 
many  features  differing  from  those  in  the  area  just  described,  and  the 
formations  are,  forthe  most  part  at  least,  presumably  of  a  later  age, 
as  indicated  by  the  abundance  of  fossils  found  at  many  points. 

On  the  south  side  of  the  St.  Eawrence,  two  miles  above  the  wharf  St.  Nicholas, 
at  St.  Nicholas,  which  is  about  twelve  miles  above  Ldvis,  the  contact 
between  the  grey,  sandy  shales  and  sandstones  of  the  Loraine  and  the 
red,  green  and  black  shales  of  the  Sillery  formation  is  well  seen  both 
on  the  beach  and  in  the  cliff.  The  beds  along  the  line  of  fault  for 
several  yards  are  much  crushed,  but  the  general  dip  of  the  two  series 
is  S.  <65°-90°.  From  the  Loraine  shales  a  small  collection  of  fossils 
sufficient  to  show  their  horizon  was  obtained.  These  have  been 
examined  by  Mr.  H.  M.  Ami,  who  has  recognized  the  following 
species  : — 

Columns  of  Glyptocrinus,  prob.  G.  decadactylus.  Fossils. 

1.  Arthrograptus  quadrimucronatus. 

2.  Diplograptus,  sp.  nov,  (D.  LatiorA) 
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3.  Leptcena  sericea ,  Sower  by. 

4.  Orthis  testudinaria,  Dal  man. 

I 

5.  Zygospira  Headi ,  Billings. 

6.  Ambonychia  radiata ,  Hall. 

7.  Orthodesma  parallelum,  Hall. 

8.  Modiolopsis,  sp.  indt. 

9.  Trinucleus ,  sp.,  large  form. 

outcrop.renton  ^be  rocks  ^is  horizon  occupy  the  shore  continuously  for  nearb 
three  miles  and  a  half,  the  high  dip,  S.  10°  E.  <  50°-60°,  being  main 
tained.  The  strike  of  the  strata  being  almost  along  the  shore,  no  grea 
thickness  of  beds  is  exposed.  At  the  end  of  this  distance  a  shar] 
overturn  fold  occurs  in  the  grey  beds,  followed  by  a  line  of  fault  whicl 
brings  up  a  series  of  highly  bituminous  black  and  brown  limestone! 
and  dark  shales,  with  hard,  blackish  or  greenish  cherty  beds  like  thos< 
seen  at  the  Marsouin,  the  dip  of  which  is  S.  15°-30°  E.  <  55°-80° 
These  contain  fossils,  among  which  were  observed  : — 

1.  Dicranograptus  ramosus,  Hall. 

2.  Climacograptu s  bicornis,  Hall. 

3.  Ticellograptus  sextans ,  Hall. 

4.  ?  Corynoides  calycularis,  Nicholson. 

5.  Leptoboloid  shell.  Too  imperfect  for  specific  and  generic  refer¬ 
ence. 

fndSte0iCroix  Tlie  Peculiar  bands  of  cherty  and  shaly  rocks  from  which  these  fos¬ 
sils  were  obtained  extend  along  the  shore  in  the  direction  of  St, 
Antoine  de  Tilly  for  nearly  a  mile  and  a  half,  and  at  their  most 
southerly  outcrop  are  underlaid  by  the  usual  grey  shales  and  sand¬ 
stones  of  the  Loraine  formation,  there  being  probably  a  line  of  fault 
at  this  place.  Above  this  the  latter  are  well  exposed  in  the  cliffs  and 
on  the  river  flats  at  low  tide,  where  they  can  be  seen  to  run  in  straight 
lines  obliquely  across  the  river  towards  the  north  shore  for  nearly 
a  mile  in  some  places.  The  strike  of  the  several  beds  to  the  vicinity 
of  the  St.  Antoine  wharf  is  quite  uniformly  to  the  S.  W.  <  5G°~70°, 
though  several  well  defined  anticlinals  are  seen  in  this  distance,  but 
above  the  wharf,  the  angle  of  the  dip  begins  rapidly  to  decline  to  30°, 
whence  the  beds  become  more  horizontal,  till  at  St.  Croix  wharf  the 
inclination  is  not  more  than  6°-8°,  the  direction  of  the  dip  being 
south  and  the  river  flowing  past  the  basset  edges  of  the  strata.  For 
several  miles  north  of  St.  Croix  wharf  the  flaggy  sandstones  are  thickly 
covered  with  fossils,  from  which  the  following  forms  were  obtained  : — 
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1.  Distinct,  sp. 

2.  Leptcena  sericea ,  Sowerby. 

3.  Strophomena  alternata ,  Conrad. 

4.  Orthis  testudinaria ,  Dalman. 

5.  Orthis  emacerata,  Hall. 

6.  Zygospira  Headi ,  Billings. 

7.  Anazyga  recurvirostra,  Hall. 

8.  Belter ophon  bilobatus,  Sowerby. 

9.  Mur chisonia  gracilis,  Hall. 

10.  Ambonychia  radiata,  Hall. 

|  11.  Orthodesma  parallelum,  Conrad. 

12.  Lyrodesma ,  sp. 

13.  Trinucleus,  sp.  nov. 

14.  Calymene  senaria,  Conrad. 

15.  Dalmanites  or  Encrinurus,  sp. 


Above  Ste.  Croix,  towards Pointeau  Platon,  the  shores  of  Ste  Croix 

Bay  are  generally  low  and  boulder-strewn,  and  but  few  ledges  are  seen 
r  e  moi  e  westerly  trend  of  the  shore  as  we  ascend  the  river  traverses  the 
ewer  beds  of  the  Loraine  or  Hudson  Biver  formation  till  near  the  «. 
remityof  the  point,  which  forms  the  sharp  angle  of  theriver  below  and  r  • 
ipposite  Port  Neuf;  where  the  upper  beds  of  the  Utica  formation  proper 
ippear.  These  are  highly  bituminous,  brownish-grey  shales  wUh 
lands  of  hard  dolomitic  limestone,  containing  graptolite^,  and  in  chj- 
.cter  are  like  the  rocks  seen  on  the  north  side  of  the  gorge  below  the 
ion tmorency  Falls.  Only  one  fossil  form  was  obtained  from  this 
'Oint,  viz.,  Orthograptus  quadrimucronatus,  Hall.  These  beds  are  vei-v 
early  flat  or  dip  to  the  S.  W.  <  2’.  They  continue  alono-  the  shore 
bove  the  wharf  for  a  mile,  above  which  our  measurements  did  not 
rtend,  as  the  next  course  of  the  river  traverses  the  Loraine  shades 

?  i  rePeat“S  seen  at  Ste.  Croix.  Pointe  au  P  aton 

terefore,  and  the  cliffs  in  the  immediate  vicinity  represen the 
a  y  typical  Utica  rocks  seen  on  the  south  side  of  the  river  in  this 
reetion.  From  the  fault  above  St.  Nicholas  the  line  of  contact  F  , 

■ere  described  between  the  Loraine  and  Sillery  formations  extend! 
iparently  in  a  direct  line,  as  indicated  on  the  geological  map  2  J, 
.Becancour  River,  where  it  is  seen  about 

“  1S  llvei  tlie  rocks  of  the  newer  series  are  "rey  sand  B«aaoour 

r!f fossils  onikeke  th0S6  ab0Ut  Ste-  C,'0iS’  and  containan”abund-KiTer' 
ice  Of  fossil  of  like  species,  among  which  were  found  a  Liplooravtus 

sembling  H.  Eudsomcus,  a  Crania,  and  a  Lingula,  Orthis  testudmaria 

tgospira  Headi,  Ambonychia  radiata,  and  a  Trinucleus  like  that  from  Ste’ 
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These  rocks  are  in  contact  by  a  fault,  with  the  red,  green  and  black 
shales  and  hard  sandstones  of  the  Sillery  formation,  which  extend 
thence  up  the  Becancour  to  the  line  of  the  Grand  Trunk  Railway  at 
Lyster. 

Jacques  Cartier  The  country  bordering  the  St.  Lawrence  on  the  north  side  from 
aux-Trembies!"  Portneuf,  which  is  opposite  Pointe  au  Platon,  to  Quebec  is  well 
described  in  the  Geology  of  Canada,  1863.  The  paced  section  of  the 
shore  during  the  past  season,  from  the  mouth  of  the  Jacques  Cartier 
Piver  eastward,  passes  over  brownish  and  blackish  bituminous  shales, 
holding  graptolites,  with  Leptobolus  insignis,  as  far  down  as  a  point 
seventy-five  chains  west  of  the  wharf  at  Pointe  aux  Trembles,  where 
these  sediments  are  immediately  underlaid  by  grey  nodular  limestones 
of  Trenton  age.  Throughout  this  distance  the  Utica  beds  are 
nearly  horizontal  or  range  in  dip  from  2°  to  8°,  but  show  sev¬ 
eral  low  anticlinals  on  either  side  of  Ecureuil  Point,  with  several  local 
twistings  of  the  strata.  The  Trenton  beds  of  Pointe  aux  Ti  enables  aie 
also  thrown  into  a  series  of  low  undulations,  the  dips  ranging  from  10° 
to  20°,  but  near  the  northern  exposure  these  become  more  abrupt, 
reaching  angles  of  40°.  The  contact  between  the  Trenton  and  the 
Utica  to  the  east  of  Pointe  aux  Trembles  is  sixty-four  chains  from  the 
wharf,  and  is  well  seen  for  several  hundred  yards  along  the  beach,  the 
direction  being  at  this,  place  almost  with  the  course  of  the  shore.  The 
whole  exposed  breadth  of  the  Trenton  anticlinal  of  Pointe  aux  Trembles 
from  Pointe-  therefore  only  140  chains.  The  beds  at  this  place  are  simply  a  mass 
of  fossils,  many  of  which  are  beautifully  preserved.  A  few  forms  only 
were  picked  up  in  our  traverse  among  which  were : — 

1.  Heterocrinus  simplex ,  Hall,  var.  Canadensis ,  Billings. 

2.  Monticuliporoid  corals,  several  sp. 

3.  Leptcena  sericea,  Sowerby. 

4.  Strophomena  deltoidea,  Conrad. 

5.  Strophomena  alternata,  Conrad. 

6.  Orthis  testudinaria ,  Dalman. 

*7.  Dalmanites  callicephalus  (?),  Green. 

8.  Calymene  senaria,  Conrad  (=  C.  Blumenbachii,  Brongn.). 

9.  Asaphus platycephalus,  Stokes  (large  sp.). 

10.  Ceraurus  pleurexanthemus,  Green. 


Pointe-aux-  Below  this,  to  near  the  contact  above  Cap  Rouge,  the  shore  is  gen- 
Cape  Rouge,  erally  low  and  marshy,  with  great  mud  flats,  strewn  with  Laurentian 
boulders,  and  with  points  every  few  hundred  yards  composed  of  the 
same.  Occasional  ledges  of  brown  and  black  shales  of  Utica  aspect 
are  seen,  which,  at  about  two  miles  and  a  quarter  above  the  Cape  Rouge 
contact,  shade  upward  into  greyish  shales,  with  beds  of  greyish  sand* 
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|tone  of  the  usual  Loraine  aspect.  These  dip  south-easterly  40°-50° 

md  one  mile  above  the  contact,  hard,  cherty  shales  are  seen,  with  beds 

ipf  conglomerate,  from  the  pebbles  of  which  Orthis  testudinaria  and  Fault  above 

Leptoena  sericea  were  collected.  Near  the  contact  the  beds  are  black  Cape  Rougo- 

knd  greyish  shales  and  grey  sandstones,  which  along  the  line  of  fault, 

ills  above  St.  Nicholas,  are  much  crushed.  The  line  of  fault  at  this 

place  is  beautifully  seen  on  the  beach  at  low  tide. 

The  rocks  on  the  north  side  of  the  St.  Lawrence,  extending  between  v  th  .  „ 

incient  Lorette  and  Cape  Tourmente,  were  more  particularly  studied  Lawrene^River 
)y  Messrs.  Giroux  and  Ami,  who  made  careful  collections  of  fossils  at^*^  Quebec' 
[ari°us  points.  Among  these  were  Lorette,  Charlesbourg,  Temple- 
ran  s  Quarry ,  Montmorency  Falls,  Ste.  Anne  do  Beauprd  and  St. 
foachim.  The  distribution  of  the  Trenton,  Utica  and  Loraine  forma- 

ions,  as  given  in  the  Geology  of  Canada,  1863,  was  found  to  be  gen-  * 
rally  correct. 

At  Ancient  Lorette  the  Laurentian  gneiss  occupies  the  bed  of  the  Ancient  Lorette 
St  Charles  Elver,  below  the  bridge  at  the  gorge,  which  is  reached  by 

.  fll8'ht  of  steP8  from  the  west  bank.  The  gneiss  is  here  overlaid 
jirectly  by  the  Trenton  formation,  the  lower  beds  of  which  for  several 
eet  are  made  up  of  recemented  debris  from  the  underlying  gneiss,  and 
bese  .gradually  pass  upward  into  the  highly  fossiliferous,  dark-grey 
ituminous  limestone.  These  rocks  dip  south-easterly  <  10’.  To  the 
wst  of  the  village  the  gneiss  also  shows  along  the  north  side  of  the  Trenton  rocks 
pad  leading  to  Charlesbourg  for  a  mile  or  more.  The  Trenton  hori- £■*£““““ 
on  of  the  Lorette  limestone  is  well  seen  from  the  following  list  of 
bssils  collected  in  a  short  time  from  the  beds  at  the  foot  of  the  fall 
nd  which  have  a  Black  Eiver  facies  in  their  lowest  portion 

1.  Prasopora  lycoperdon,  Vanuxem  (P.  Selwyni,  Nich.). 

2.  f  Batostoma  Ottawaense,  Foord. 

3.  Pachydictya  acuta,  Hall. 

4.  Several  other  branching  Polyzoa,  indt. 

5.  Piscina  Pelopea,  Billings. 

6.  Lingula  Philomela ,  Billings. 

V.  Leptcena  sericea,  Sowerby. 

8.  Strophomena  alternata,  Conrad. 

9.  Orthis  testudinaria,  Dalman. 

10.  Orthis,  sp.  nov.  ? 

11.  Skenidium  ?  sp. 

:12.  fZygospira  or  N..G;  This  form  occurs  at  Montmorency,  both 
above  and  below  the  falls,  and  at  Beauport,  Ch.-rlosbour’o-  etc 
Id.  Atrypa  hemispherica,  Hall. 

|4‘  var-  or  n*  8P*j  without  plications  along  the 
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anterior  margin,  but  marked  by  a  few  prominent  concen 
trie  lines  of  growth. 

15.  Bucania  punctifrons,  Emmons. 

16.  Bellerophon  bilobatus,  Sowerby. 

17.  Conularia  Trent  onensis ,  Hall. 

18.  Theca ,  n.  sp.  This  species  occurs  in  the  Black  River  limeston 

of  St.  Joseph  Island,  Lake  Huron, >nd  elsewhere. 

19.  f  Ctenodonta  dubia,  Billings. 

20.  f  Pterinea  Trentonensis ,  Emmons. 

21.  Ambonychia,  sp.,  with  numerous  fine  flexuous  lines  radiating 

from  the  umbonal  region  to  the  anterior  margin,  where  they 
are  most  prominent. 

22.  Lituites  undatus ,  Emmons. 

23.  Endoceras  proteiforme,  Hall. 

24.  Primitia  Canadensis ,  Jones,  var.  nana. 

25.  Beyrichia,  sp.  nov.  ? 

26.  Asaphus  platycephalus,  Stokes. 

27.  Ceraurus  pleurexanthemus,  Green. 

28.  Calymene  senaria,  Conrad  (=  C.  Blumenbachii,  Brongn.). 

29.  Encrinurus  vigilans,  Hall. 

30.  JDalmanites  callicephalus,  Green. 

31.  Trinucleus  concentricus,  Eaton. 

32.  Illcenus  Milleri,  Billings. 


Lorette  to  Ste. 
Foye. 


Lo  rette  to 
Charlesbourg. 


Fossils. 


The  road  from  Lorette  to  Ste.  Foye  shows  but  few  ledges.  Afte 
descending  the  slope  of  the  ridge  on  which  the  former  village  is  situ 
ated,  the  country  is  low  towards  the  line  of  the  Lake  St.  John  Railway 
A  few  outcrops  of  brown  bituminous  shale  were,  however,  seen  ii 
ditches  and  cuttings,  and  these  were  of  Utica  aspect. 

From  Lorette  to  Charlesbourg  no  rocks  are  seen  other  than  those  o 
the  Trenton  and  Utica  formations,  with  the  exception  of  the  ledges  o 
Laurentian  gneiss  north  of  the  road  already  referred  to.  At  a  smal 
brook  about  one  mile  west  of  Charlesbourg  church  brown  bituminou; 
shales  contain  Leptobolus  insiynis  in  abundance,  with  Orthograptu 
quadrimucronatus  and  a  Climacograptus — all  Utica  forms.  Similar  rock 
are  seen  fifty  yards  north  of  the  church,  dipping  south-easterly  at  ai 
angle  of  40°,  and  striking  almost  directly  across  the  road.  From  thes< 
were  obtained,  in  addition  to  the  forms  noted  above,  Leptograptu 
flaccidus,  a  Strophomena,  a  specimen  like  one  from  the  Montmorency 
Falls,  Belter  option  bilobatus,  Leperditia  ( Primitia )  cylindrica,  Triarthru 
Becki — all  species  of  Utica  age.  About  500  yards  north  of  the  church 
on  the  east  side  of  the  road,  Templeman’s  quarry  is  situated  in  dark 
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s^rey  limestone,  the  beds  being  nearly  horizontal.  The  limestone Tempieman’ 
strata,  which  are  highly  fossiliferous,  are  separated  by  thin  partings quarry* 
of  black  shale,  an  occurrence  common  to  this  formation  at  other  points. 

A  natural  pit,  over  eighty  feet  deep,  in  the  bottom  of  the  quarry,  gives 
a  good  section  of  the  strata,  and  the  owner  stated  that  the  same  char¬ 
acter  of  rocks  extended  all  the  way  to  the  bottom,  or  at  least  as  far  as 
he  could  ascertain,  and  that  he  did  not  know  on  what  the  limestone 
rested,  as  the  bottom  of  the  formation  had  not  been  reached.  From 
the  beds  of  the  quarry  the  following  species  were  obtained  :  — 

1.  Pacliydictya  acuta,  Hall. 

2.  Ptilodictya  falciformis,  Nicholson. 

3.  Prasopora  lycoperdon,  Vanuxem  (=  P.  Selwyni,  Nicholson.). 

4.  Crania ,  sp.  indt.,  parasitic  on  End.  proteiforme. 

5.  Endoceras  proteiforme,  Hall. 

6.  Schizocrania,  or  Piscina,  sp. 

7.  Lingula  riciniformis,  Hall.  \ 

S.  Leptcena  sericea,  Sowerby. 

9.  Strophomena  alternata,  Conrad. 

10.  Strophomena  ?  n.  sp.,  same  species  as  at  Montmorency. 

11.  Orthis  testudinaria,  Dalman. 

12.  Calymena  senaria,  Conrad. 


South  of  Charlesbourg  the  slope  of  the  hill  to  the  flat  country,  as  at  Beauport, 
Lorette,  shows  ledges  of  brown  bituminous  shales  of  the  Utica,  with  quarries, 
south-easterly  dip  <  45°-50°. 

Near  Beauport  the  Trenton  limestone  is  seen  in  great  ledges  along 
the  road  leading  to  Montmorency,  in  a  nearly  horizontal  position,  while 
the  Utica  shales,  somewhat  highly  inclined,  occur  a  short  distance 
south  of  the  road.  From  Parent’s  quarries,  at  this  place,  Mr.  St.  Cyr> 
of  Quebec,  has  obtained  both  Trenton  and  Utica  forms,  among  the 
former  of  which  may  be  mentioned  : — 


1.  Prasopora  lycoperdon ,  Vanuxem. 

2.  Amplexopora  discoidea ,  James. 

3.  Lingula  obtusa,  Hall. 

4.  Strophomena  deltoidea,  Conrad. 

5.  Camerella  hemiplioata,  Hall. 

6.  Conularia  Trentonensis,  Hall. 

7.  Orthoceras  anellum.  Hall,  or  a  closely  allied  sp. 

8.  Calymene  senaria,  Conrad. 

9.  Ceraurus  pleurexanthemus,  Green. 

10.  Asaphus  platycephalus,  Stokes. 
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Contact  of 
Trenton  and 
Laurentian. 


Fault. 


River  above 
the  falls. 


From  the  beds  of  Utica  at  this  place  were  obtained  : — 

1.  Schizocrania  filosa,  Hall. 

2.  Leptcena  sericea,  Sowerby. 

3.  Lyrodesma  pulchellum ,  Emmons. 

4.  Endoceras  proteiforme ,  Hall. 

5.  Asaphus  Canadensis ,  Chapman. 

The  rocks  of  the  Montmorency  Falls,  near  the  junction  of  the  Mont¬ 
morency  Biver  with  the  St.  Lawrence,  eight  miles  below  Quebec,  have 
for  many  years  been  the  subject  of  geological  investigation.  The  con¬ 
tact  of  the  horizontal  beds  of  the  Trenton  with  the  Laurentian  is  well 
seen  in  the  river  at  the  brink  of  the  fall  and  for  several  miles  up 
the  stream,  while  at  the  foot  of  the  fall  the  Trentou  beds  are  almost 
entirely  absent,  and  the  overlying  Utica  is  brought  against  the  face 
of  the  Laurentian  cliff',  which  here  has  a  vertical  height  of  about 
260  feet,  but  in  a  highly^  inclined  position,  having  a  dip  of  nearly  60°, 
a  state  of  things  which  can  only  have  been  brought  about  by  a  heavy 
fault.  This  fault  can  be  traced  westward  past  Beauport,  whence  it 
trends  to  the  north-west,  and  strikes  just  across  the  rear  of  Charles- 
bourg,  the  beds  at  which  place  have  already  been  described.  Carefully 
located  collections  of  fossils  have  been  made  on  several  occasions,  both 
from  above  the  falls  and  below  in  the  gorge,  but  no  species  known  to  be 
older  than  Trenton  have  been  found,  and  it  seems  clear,  from  the  evi¬ 
dence  of  the  fossils  and  from  the  character  of  the  sediments,  that  the 
conclusions  stated  by  Sir  Wm.  Logan  in  the  Gfeology  of  Canada,  1863, 
as  to  the  structure  at  this  place,  and  subsequently  by  Dr.  Selwyn  in 
sundry  papers,  are  clearly  maintained. 

Above  the  falls  the  bed  of  the  river  is  composed  of  true  Laurentian 
gneiss,  which  is  seen  on  the  very  edge  of  the  cliff  when  the  water  is 
low,  while  the  banks  of  the  stream  on  both  sides  are  made  up  of  the 
Trenton  limestone,  which  is  highly  fossiliferous.  The  lowest  beds  of 
the  Trenton  in  places  consist  of  a  re-composed  rock  made  up  of  the 
debris  of  the  Laurentian  gneiss,  cemented  with  sand  and  calcareous 
matter.  These  beds  rest  directly  upon  the  gneiss,  and  frequently 
fill  up  irregularities  in  its  surface.  They  range  from  a  foot  to  three  feet 
or  more  in  thickness,  and  shade  upward  into  the  fossiliferous  limestone 
of  the  Trenton,  from  the  lowest  beds  of  which  the  following  species 
were  obtained  : — 

1.  Pachydictya  acuta ,  Hall. 

2.  Prasopora  lycoperdon ,  Vanuxem. 

3.  Solenopora  compacta,  Billings. 

4.  Lingula  curt  a1?  Hall. 

5.  Leptcena  sericea ,  Sowerby. 

6.  Strophomena  alternata,  Conrad. 
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7.  Orthis  testudinaria ,  Dalman. 

8.  Orthis  pectinella  f  Conrad. 

•  9.  Anazyga  recurvirostra,  Hall. 

10.  “  ?  Form  not  recognized,  but  very  common 

here  and  elsewhere,  and  often  referred  to  Zygospira  modesta, 

Say. 

11.  Vanuxemia ,  sp.  indt. 

12.  Conularia  Trentonensis,  Hall. 

13.  Bellerophon  bi/obatus,  Sowerby. 

14.  Bucania  punctifrons,  Emmons. 

15.  Murchisonia  gracilis .  Hall. 

16.  “  perangulata,  Hall. 

17.  Orthoceras ,  sp.  cf,  0.  anellum. 

18.  Harpes,  sp.  portion  of  glabella  and  cephalon. 

19.  Lncrinurus  vigilans  ?  Hall. 

20.  Asaphus  platycephalus,  Stokes. 

21.  Ceraurus  pleurexanthemus,  Green. 

22.  lllcenus  Milleri,  Billings. 

In  the  beds  in  the  cutting  on  the  road  west  of  the  bridge  and  in  Ravine  below 

~  °  the  falls. 

the  cliffs  in  front  of  Mr.  Hall’s  house  at  the  head  of  his  steps,  Trinu¬ 
cleus  concentricus  is  very  abundant. 

Below  the  falls  the  Trenton  limestones  are  almost  entirely  wanting 
in  the  section,  the  fault  having  obliquely  cut  the  measures  and  brought 
the  Utica  shales  with  a  thin  band  of  the  upper  Trenton  against  the  foot 
of  the  cliff.  Occasional  patches  of  hard  sandstone  or  grit  are  seen  in 
the  lower  part  of  the  face  of  the  cliff  of  Laurentian  gneiss,  but  these 
appear  to  be  portions  of  the  lowest  bed  of  the  Trenton  mentioned 
above,  rather  than  the  remains  of  any  older  formation,  while  the  cliff 
is  for  the  most  part  flanked  by  the  thin  limestones  and  black  or  brown 
bituminous  shales  of  the  lower  part  of  the  Utica.  A  ravine  makes  in 
on  the  east  bank  from  the  front  of  the  fall  for  some  distance,  and 
marks  the  line  of  division  between  the  Laurentian  and  the  fossiliferous 
sediments.  From  these  latter  a  good  collection  was  made,  both  from 
the  bottom  and  the  east  side  of  the  ravine,  among  which  are  recognized  : 

1.  Hyalostetia ,  or  similar  sponge  spicules. 

2.  Diplograptus,  sp. 

3.  Climacograptus,  sp. 

4.  Reteograptus  BJucharis,  Hall ;  small  form. 

5.  Orthograptus  quadrimucronatus.  Hall. 

6.  Plate  of  a  cystidean  or  crinoid,  resembling  Glyptocystites  or 

Glyptocrinus. 

7.  Lingula  curia ,  Hall. 
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8.  Leptobolus  insignis,  Hall. 

9.  Leptcena  sericea,  Sowerby. 

10.  Orthis  testudinaria ,  Dalman. 

11.  “  ?  A  form  apparently  new  and  occurring  in 

the  Trenton  and  Utica  from  the  Falls  to  Lorette. 

12.  Serpulites  dissolutus,  Billings. 

13.  lllamus,  sp. 

14.  Calymene  senaria ,  Conrad  (  —  (7.  Blumenbachii.). 

15.  Triarthrus  Becki  f  Green. 

16.  Primitia ,  sp.  Apparently  undescribed. 

Mr.  Ami  remarks  that  the  above  fauna  is  pre-eminently  Utica  in 
facies,  with  an  evident  admixture  of  a  few  Upper  Trenton  species 
obtained  from  the  lowest  calcareous  beds  which  crop  out  in  the  ravine. 
From  the  presence  of  certain  typical  Utica  forms,  no  doubt  can  exist 
as  to  the  exact  horizon  to  which  the  strata  there  seen  belong. 

The  section  of  browm  bituminous  shales  which  extends  along  the 
north  side  of  the  gorge  between  the  foot  of  the  fall  and  the  mouth  of 
the  river  shows  a  probable  repetition  of  the  Utica  beds  near  the  outer 
extremity,  and  here  the  fossils  found  indicate  a  Utica  horizon  similar  to 
that  found  on  the  east  side  of  the  ravine.  These  beds  are,  therefore, 
repeated  by  folding  or  by  fault,  indications  of  which  latter  are  seen 
nearly  midway  between  the  foot  of  the  steps  and  the  mouth  of  the 
stream.  It  i3  also  probable  that  both  faults  and  folds  occur  in  the 
space  between  this  shore  and  the  Island  of  Orleans,  occupied  by  the 
north  channel  of  the  St.  Lawrence. 

The  fossils  obtained  from  the  soft,  brownish  marls  and  disintegrating 
shales  of  the  point  at  the  mouth  are  as  follows  : — 

1.  Diplograptus,  sp.  indt. 

2.  Climacograptus ,  sp. 

3.  Orthograptus  quadrimucronatus,  Hall. 

4.  Leptobolus  insignis ,  Hall. 

5.  Endoceras  proteiforme,  Hall. 

6.  Triarthrus  Becki ,  Green.  Common. 

Further  to  the  east,  the  Trenton  is  well  exposed  at  Chateau  Etcher, 
from  the  beds  of  which  much  of  the  rock  for  the  construction  of  the 
L6vis  forts  was  taken,  and  which  contains  characteristic  fossils.  These 
are  overlaid  by  the  Utica,  and  at  Ste.  Anne  de  Beaupre  the  latter  is 
followed  by  the  greyish,  sandy  shales  of  the  Hudson  Biver  or  Loraine 
formation,  the  beds  being  similar  to  those  seen  at  St.  Pierre  and  Ste. 
Famille,  on  the  north  side  of  the  Island  of  Orleans.  At  the  Biver  Ste. 
Anne  also,  at  the  road  crossing,  and  in  the  creek  three  miles  east  of 
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It.  Joachim,  near  the  cheese  factory,  the  Loraine  formation  is  well 

isplayed.  According  to  the  map  prepared  by  Prof.  Lafiamme  the 

>enton  occurs  in  limited  areas  directly  upon  the  gneiss  both  on  Ste.  Trenton  on 

.  1  0  Laurentian  at 

Lnne  River  and  on  the  hriponne,  a  small  stream  flowing  down  the CaPe Tour- 
.  .  0  raente. 

hountain  a  short  distance  west  of  Cape  Tourmente.  The  Utica  also 
ccurs  on  this  stream,  and  a  list  of  fossils  from  this  spot  is  given  in 
he  Geology  of  Canada,  1863,  p.  160.  At  Cape  Tourmente  itself  the  beds 
iesting  upon  the  gneiss  consist  of  about  twenty  feet  of  conglomerate,  grit 
'nd  impure  limestone,  the  former  cemented  by  calcareous  matter,  just 
js  on  the  Montmorenci,  but  yielding,  in  so  far  as  searched,  no  fossils. 

The  most  important  area  of  Cambro-Silurian  and  Cambrian  rocks,  siiiery  and 
owever,  is  that  which  occurs  to  the  west  of  the  great  anticlinal  of  Pre-  nons! forma' 
fcambrian  strata,  and  which  extends  thence  to  the  River  St.  Lawrence, 
ccupying  much  of  the  flat  country  lying  to  the  south-east  of  that 
iver.  This  area  embraces  a  largo  part  of  what  has  been  styled  in  the 
arlier  reports  of  the  Survey  the  non-metamorphic  portion  of  the 
Quebec  Group,  which  was  divided  into  the  Levis,  Lauzon  and  Sillery 
mmations,  all  of  which  belong  to  lower  horizons  than  those  which 
nderlie  much  of  the  flat  plain  contiguous  to  the  river  above  the 
illage  of  St.  Nicholas,  the  strata  of  which,  with  their  characteristic 
ossils  have  just  been  described. 

Descriptions  of  many  of  these  rocks  have  been  fully  given  in  the 
ublications  of  the  Survey,  enumerated  on  pages  2-3.  They  present 
great  similarity  of  aspect  throughout  their  entire  extent,  not  only  to 
he  extremity  of  the  Gaspe  Peninsula  at  Cape  Rosier,  but  even  on 
he  Island  of  Newfoundland,  where  they  are  well  develoj>ed,  and  where  Newfoundland, 
avorable  facilities  are  afforded,  especially  in  the  northern  part  of  the 
sland,  for  deciphering  the  peculiarly  complicated  structure  of  this 
roup.  They  have  been  carefully  studied  there,  first  by  Mr.  Jas. 
vichardson  in  1859-62,  and  subsequently  by  Mr.  A.  Murray,  C.M.G.,  for 
ome  years  director  of  the  Geological  Survey  of  the  Island,  whose 
nap,  published  in  1877,  contains  the  latest  information  bearing  on  this 
[uestion  as  regards  that  locality. 

With  the  object  of  rendering  as  clear  as  possible  the  many  conflict- 
ng  statements  which  have  arisen  concerning  the  horizon  and 
tratigraphical  relations  of  this  peculiar  group  of  rocks,  a  brief  abstract 
)f  the  views  held  from  time  to  time  by  the  several  observers  in  this 
ield  is  here  regarded  as  desirable. 

The  earliest  account  of  the  rocks  around  Point  Levis  and  Quebec  Dr.  Ti  Big3by> 
s  found  in  a  paper  by  Dr.  J.  Bigsby,  read  before  the  Geological  1827, 
lociety  of  London,  December,  1827.  They  are  there  described  as 
‘  1st,  a  slaty  series,  composed  of  slates  and  grauwacke,  occasionally 
)assing  into  a  brown  limestone,  and'  alternating  with  calcareous 
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conglomerate  in  beds,  some  of  which  are  charged  with  fossils  ,  2nd,, 
a  conchiferous  brown  and  black  limestone,  sometimes  based  upon 
Earliest.  a  calcareous  conglomerate;  3rd,  Gneiss.”  The  author’s  chief  reason 
thfro^Hbout for  supposing  the  slaty  series  superior  to  the  limestone  is  that  ‘‘the 
Qaebec‘  latter  is,  in  some  situations,  in  immediate  contact  with  the  gneiss, 
while  at  others  it  passes  into  beds  of  the  first  series  above  mentioned, 
the  conglomerate  of  which  contains  organic  remains  derived  from 
the  conchiferous  limestone.”  The  slaty  series  is  said  to  “  occupy  the 
whole  of  the  southern  shore  of  the  St.  Lawrence,  the  Island  of  Orleans, 
and  a  considerable  portion  of  the  north  bank  of  the  river,  including 
the  ridge  upon  which  Quebec  is  placed.  In  that  neighborhood  the 
mass  of  the  deposit  consists  of  a  black  and  brown  slaty  limestone, 
inclined  at  very  high  angles,  and  alternating  with  semi-crystalline 
limestone  and  various  conglomerates.  The  limestone  contains  several 


varieties  of  crystallized  carbonate  of  lime,  intermixed  with  quaitz 
crystals  and  occasionally  traversed  by  seams  of  bituminous  mattei, 
and  near  Cape  Rouge  and  on  the  Plains  of  Abraham  and  KilgrastonJ 
some  of  the  strata  consist  of  red  and  green  clay  slate.  In  the  call 
carcous  conglomerate,  organic  remains  are  mixed  with  fragments  on 
clay  slate,  and  the  beds  alternate  with  compact  grey  limestone  and 
quartzose  layers.” 

“  On  the  south  side  of  the  St.  Lawrence,  the  slaty  limestone  of 
Quebec  is  no  longer  seen,  but  several  new  beds  of  conglomerate  present 
themselves,  one  of  the  lowest  of  which  contains  trilobites,  enciinites, 


corallines  and  other  fossils,  associated  with  vegetable  impressions, 
probably  of  fuel  and  amansice .” 

“In  the  schistose  beds  near  the  mouth  of  the  Etchemin  are  thin 


seams  of  coal.  The  horizontal  conchiferous  limestone  is  included 


between  the  slate  series  and  the  gneiss.” 

Prom  the  character  and  fossils  of  the  limestone  above  described,  Di. 
Bigsby  concluded  it  was  the  equivalent  of  the  Carboniferous  limestone 


Capt.  Bayfield, 
1843. 


of  the  English  geologists. 

In  a  paper  by  Capt.  Bayfield,  R.  N.,  published  in  the  Geological 
Journal ,  1845,  on  the  transition  rocks  of  Canada,  the  author  states  that 
“the  Silurian  limestone  was  traced  from  Lake  Huron,  where  it 
contains  the  characteristic  fossils  of  that  formation,  eastwaid  acioss 
the  Ottawa  to  Quebec,  and  was  seen  at  various  intermediate  points 
along  the  north  side  of  the  valley  of  the  St.  Lawrence.  The  limestone 
at  Pointe  aux  Trembles,  six  leagues  above  Quebec,  contains,  amons 
other  fossils,  Calymene  Blumenbachii  and  a  species  of  Chcetetes ,  which  M 
LeYerneuil  informs  me  is  allied  to  G.  petropolitana.  The  limestone 
here  dips  to  the  south-east,  conformably  to  the  grauwackc  which  con 
tains  Leptoena  seiicea  on  the  opposite  side  of  the  river.  This  lattei 
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circumstance,  together  with  the  statements  of  an  anonymous  writer  in 
i the  Canadian  Review,  that  the  limestone  near  the  Falls  of  Mont¬ 
morency  declines  gradually  from  the  horizontal  position  till  it  finally 
dips  at  a  high  angle  beneath  the  grauwacke  on  the  opposite  or  south 
side  of  the  river,  and  that  a  conglomerate,  wholly  composed  of 
re-cemented  fragments  of  limestone,  containing  the  oiganic  remains 
peculiar  to  Beauport,  the  Falls  of  the  St.  Charles  and  Indian  Lorette,  is 
one  of  the  alternating  members  of  the  grauwacke  or  slate  series, 
inclines  us  to  assign  to  this  limestone  a  position  inferior  to  the 
grauwacke  and  slate,  and  low  down  among  the  Silurian  strata. 
Considerable  difficulty  has  been  felt  in  admitting  this,  because  the 
limestone  has  so  very  generally  been  found  in  nearly  horizontal  strata, 
resting  immediately  upon  primitive  rocks,  in  very  near  neighborhood 
to  the  highly  inclined  grauwacke  and  slate,  but  on  the  other  hand  it 
must  be  remarked  that  it  has  never,  so  far  as  we  know,  been  found 
overlying  the  latter  conformably.”* 

The  first  notice  of  these  rocks  on  the  part  of  the  Geological  Survey  Early  views  of 
appears  in  the  Report  of  Progress  for  1843,  published  in  1845  by  Sir  Rep.  Prog,  1843. 
William  Logan,  when  the  view  was  expressed  that  “the  rocks  of  Point 
Levis  came  out  from  beneath  the  limestone  of  the  St.  Lawrence,  and 
belonged  to  an  apparently  older  horizon  but  in  a  foot  note  it  is  stated 
ithat  “  the  bulk  of  evidence  points  to  their  superior  position,  which  would 
make  them  the  equivalents  of  the  Hudson  River  and  Loraine  shale  forma¬ 
tion.”  In  Report  of  Progress  1844,  pp.  17-30,  the  characters  of  the  several 
groups  of  rocks,  which  occur  along  the  south  side  of  the  St.  Lawrence, 
are  very  fully  given  under  the  head  of  conglomerate  limestone,  pillar  Rep.  Prog,  1844- 
sandstone  and  graptolitic  shales,  more  particularly  for  that  portion  ot 
The  coast  east  of  Cape  Chat,  and  the  statement  is  made  on  page  19  that 
there  are  “  indications  that  as  the  south  side  of  the  St.  Lawrence 
■  continues  to  present  up  to  Quebec  the  same  slightly  oblique  course  to 
the  run  of  the  ridges,  it  is  not  improbable  other  divisions  may  crop  out 
above  Cape  Chat  which  have  a  lower  geological  position  than  the  strata 
in  its  vicinity,”  and  on  page  21,  in  speaking  of  the  coaly  matter  which 
occurs  in  these  strata  and  which  was  at  that  time  thought  by  certain 
persons  to  be  indicative  of  the  presence  of  coal  in  this  group,  it  is 
stated  that  “  the  rock  containing  it  is  supposed  to  be  the  equivalent  of 
a  part  of  the  Hudson  River  group  of  the  Hew  York  Geologists.” 

In  Report  of  Progress,  1847-48,  p.  57,  the  following  statement  is  Rep.  prog„ 
made  regarding  the  age  of  the  metamorphic  portion  of  the  Eastern 184 '’48‘ 
Townships  rocks  :  “  The  facts  which  have  been  detailed  in  the  eluci- 


*  The  slaty  rocks  of  Quebec  city,  at  that  time  supposed  to  be  the  same  as  those  of  Levis,  have 
recently  been  stated  to  underlie  the  limestone  uncomformably  by  Mr.  Jules  Marcou. — A.  R.  C.  S. 
See  Memoirs  Boston  Nat.  Hist.  Soc.,  Vo!.  IV..  1888,  plate  fig.  8. 
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dation  of  the  structure  of  the  Green  Mountains  in  their  Canadian  pro¬ 
longation,  would  appear  to  make  the  plumbaginous  sandstones  and 
titaniferous  red  slates  of  the  Seraphine  range,  in  the  seigniory  of  St.  t 
Hyacinthe,  which  are  within  a  mile  and  a  half  of  the  Trenton  limestone 
of  that  vicinity,  equivalent  to  that  of  Granby ;  and  these  rocks,  with 
their  chromiferous  calcareo-chloritic  bands,  to  the  dolomites  and  chlor- 
itic  quartzose  rocks  of  ICingsey,  Shipton  and  Sutton ;  these  again  to 
the  serpentine  and  quartz  rocks  of  Potton,  from  which  it  would  follow 
that  the  whole  of  the  Green  Mountain  rocks,  including  those  contain¬ 
ing  the  auriferous  quartz  veins,  belong  to  the  Hudson  River  group,  with 
the  possible  addition  of  the  Shawangunk  conglomerates.  In  their 
extension,  it  is  stated  on  page  58  that  u  these  recognized  rocks  of  the  : 
Hudson  River  group  have  a  continuous  run  from  Rake  Champlain 
along  the  south  bank  of  the  St.  Lawrence  to  Cape  Rosier. 

Rep.  Prog,  1849.  In  the  Report  of  Progress,  1849,  p.  18,  a  similar  view  is  expressed 
under  the  head  of  Economic  Materials,  in  connection  with  the  reported 
presence  of  coal  at  Murray  Ray  and  Bay  St.  Paul.  The  statement  is  I 
there  repeated  that  “a  band  of  calcareous  rocks  of  the  age  of  the  | 
Trenton  limestone  of  Hew  York,  which  is  well  ascertained  to  be  far 
below  the  Carboniferous  deposits  of  Horth  America,  carried  its  outcrop  I 
in  a  continuous  line  from  Grenville,  on  the  Ottawa,  to  Beauport,  below 
Quebec,  on  the  north  side  of  the  St.  Lawrence  ;  and  that  another  foima- 
tion,  contemporaneous  with  the  Hudson  River  of  Hew  York,  supeiioi  ] 
to  the  Trenton  limestone,  but  also  far  beneath  the  same  Carboniferous  I 
deposits,  extended  from  Point  Levis  to  Cape  Rosier.  On  page  32,  the  ! 
description  of  the  series  of  rocks,  which  is  stated  to  occupy  the  greatei 
part  of  the  country  east  of  the  Richelieu  between  the  mountain  belt  and 
the  St.  Lawrence,  may  be  given  in  condensed  form  as  follows  : 

1.  Lark  grey  shales,  interstra tided  with  grey  thin-bedded  sandstones, 
often  calcareous,  and  weathering  yellowish-brown,  and  with  grey, 
yellow  weathering  limestones.  This  series  is  fossiliferous.  and  holds  j 
shells  and  graptolites,  and  appears  to  be  terminated  by  a  set  of  bitu¬ 
minous  shales  and  black  limestones. 

2.  Grey,  green  and  occasionally  red  shales  with  thin  calcareous 
layers,  with  possibly  a  considerable  deposit  of  red  shale  occasionally 
at  top  of  the  series.  These  shales  appear  occasionally  to  hold  bands  of 
calcareous  conglomerate,  cracks  in  which  are  filled  with  indurated 
bituminous  matter. 

3.  Hard  sandstones,  varying  in  color  from  light  grey  to  iron 
grey  and  sometimes  slightly  greenish  ;  fine-grained  and  bedded, 
coarse-grained  and  massive;  occasionally  a  conglomerate,  the  pebbles 
of  which  are  frequently  composed  of  Trenton  limestone  and  contain  j 
Trenton  fossils,  sometimes  these  rocks  are  so  calcareous  rs  to  be  burnt, 
for  lime. 
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4.  Bed  and  green  shales,  which  are  frequently  interstratifiod  with 
bands  of  light  grey  fine-grained  sandstone,  frequently  calcareous. 

5.  Coarse-grained  green  sandstone,  with  scales  of  mica  and  spangles 
of  plumbago,  interstratified  with  red  and  green  shales.  The  color  of 
the  sandstone  appears  to  be  due  to  the  presence  of  chlorite  ;  but  red 
layers  as  coarse  as  the  green,  and  holding  nearly  as  much  chlorite,  are 
in  some  parts  interstratified.  The  beds  of  both  colors,  which  are  almost 
always  massive,  are  in  general  calcareous  and  often  present  bands  of 
coarse  conglomerate,  with  quartz  pebbles,  which  sometimes  appear  to 
become  mingled  with  pebbles  and  even  boulders  of  grey  limestone 
holding  fossils,  probably  of  the  Trenton  formation. 

These  rocks,  in  a  highly  metamorphic  condition,  were  also,  at  that 
time,  stated  to  constitute  the  mountain  belt,  “  the  inferior  bituminous 
shales  becoming  plumbaginous  slates,  the  grey  sandstones  being  prob¬ 
ably  converted  into  quartz  rock  andv  talcose  quartz  slates,  and  in  rela¬ 
tion  to  this  siliceous  zone,  there  appear  to  be,  in  the  metamorphic 
district,  two  magnesian  belts  shewing  dolomite  and  serpentine,  the 
equivalents  of  which  in  the  unaltered  rocks  require  farther  investiga¬ 
tion  ;  the  red  slates  and  green  sandstones  seem  to  become  chloritic, 
epidotic  and  ferriferous  slates  and  less  schistose  forms  of  rock,  and  from 
the  geographical  position  of  what  have  been  called  the  Corneous  rocks, 
it  appears  not  improbable  they  may  be  referable  to  this  part  of  the 
deposit;  but  a  larger  number  of  facts  must  be  ascertained  before  the 
various  divisions  of  the  metamorphic  rocks  can  be  clearly  traced  to 
their  unchanged  equivalents.  The  whole  belong  to  the  Lower  Silurian 
age,  and  they  are  followed  by  others,  which  are  shown,  by  the  fossils 
held  in  some  parts,  to  be  Upper  Silurian.” 

In  theBeport  of  Progress  for  1852-53,  the  only  reference  to  rocks  ofRep.  pr0g, 
the  Quebec  Group  is  in  regard  to  the  mass  of  red  and  green  shales,  with  1802'63, 
the  green  sandstones,  which  extends  from  Cape  Bouge  along  the  river 
to  Point  aPizeau,  the  age  of  which  was  supposed  to  be  that  of  the  Oneida 
conglomerates  of  the  New  York  series.  These  rocks,  which  extend  back 
from  the  river  in  the  direction  of  Ste.  Foye,  were  held  to  overlie  the 
calcareous  conglomerates,  sandstones  and  black  shales  of  the  city  and 
cliffs  of  Quebec,  or  their  supposed  equivalents,  the  rocks  of  Point  Levis, 
across  the  river,  which  were  again  held  to  be  above  the  Trenton-Utica 
beds  of  Pointe-aux-Trembles,  or  to  be  about  the  horizon  of  the  Loraine 
shales. 

In  connection  with  the  Paris  Exhibition  of  1855,  a  small  volume,  gsquisse 

7  7  (Jeologique, 

“  Esquisse  Geologique,”  relating  to  the  Geology  and  Mineral  wealth  of  W55. 
Canada,  was  published  by  Logan  and  Hunt,  in  which,  on  page  49, 
it  is  stated  that  “  an  anticlinal  axis  divides  the  paheozoic  formations  of 
Canada  into  two  basins.  Upon  the  line  of  this  axis  the  most  recent 
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formation,  except  the  tertiary  strata,  is  the  lower  pa 
Eivor  Group,  known  by  the  name  of  the  Loraine  or 
In  the  valley  of  the  Yamaska,  an  outcrop  of  Trenton 
the  anticlinal  which  separates  the  two  basins.  Hot  far  to  the  east  of 
this  limestone,  a  series  of  sedimentary  rocks  which  constitute  the  upper 
part  of  the  Hudson  River  Group,  is  found,  resting  on  the  Richelieu 
shales,  but  which  does  not  exist  in  the  western  basin,  from  which  they 
have  probably  been  removed.  This  series  is  composed  of  massive 
sandstone,  greyish,  often  calcareous,  associated  with  grey  slates,  green 
and  red,  toward  their  upper  portion,  and  with  other  black  shales,  bitu¬ 
minous  and  graptolitic.  In  some  portions  of  this  formation  the  sand¬ 
stone  becomes  a  conglomerate  and  encloses  large  fragments  of  the 
lower  fossiliferous  formations.  More  often,  however,  the  sandstones 
pass  into  a  bituminous  limestone, . which  contains  fossils.  This  lime¬ 

stone  is  inters tratified  with  siliceous  and  bituminous  dolomite,  which 
weathers  yellow  and  contains  carbonate  of  iron,  and  the  dolomite 
seems  in  places  to  be  replaced  by  a  ferruginous  and  siliceous  carbonate 
of  magnesia.  These  are  the  rocks  which  form  the  cliffs  of  Quebec  and 
Point  Levis,  and  have  a  thickness  of  over  300  metres.” 

“  This  formation  at  Quebec  is  succeeded  by  red  and  green  shales,  with 
thin  bands  of  calcareous  matter,  and  intercalated  towards  the  summit 
with  great  masses  of  quartzose  sandstone,  often  calcareous,  and  colored  | 
by  a  mixture  of  argillaceous  matter  which  is  greenish  or  reddish. 
This  series  of  sandstones  and  shales,  which  has  a  total  thickness  of 
1000  metres,  has  been  named  by  Logan,  the  Sillery  group,  and  appears 
to  be  the  equivalent  of  that  which  has  been  named  by  the  Hew  York 
geologists  the  Shawangunk  or  Oneida  Conglomerate,  which  in  Central 
Hew  York  lies  between  the  Richelieu  shales  and  the  Medina  sandstone.” 

The  comparative  absence  of  organic  remains  in  the  Sillery  formation 
was  at  the  time  noticed,  these  being  principally  confined  to  what  was 
regarded  as  coprolitic  matter,  which  was  also  held  to  occur  with  the 
graptolites  of  the  underlying  shales  of  Point  Ldvis. 

These  rocks  were  stated  to  extend  to  the  extremity  of  the  Gasp6 
Peninsula,  and  to  be  overlaid  unconformably  by  over  2000  feet  of  fossili¬ 
ferous  Upper  Silurian  sediments,  which  in  turn  were  followed  by  the 
Devonian  and  Carboniferous  formations  of  the  Bay  of  Chaleurs  area. 
The  whole  was  supposed  to  form  a  gradually  ascending  series  from  the 
Trenton  limestone  of  the  vicinity  of  Quebec  to  the  Carboniferous  of 
H  ew  Brunswick. 

On  page  56  Ibid ,  in  the  chapter  on  the  Motamorphic  Rocks 
it  is  stated,  “that  the  rocks  of  the  mountain  region  have  been 
much  metamorphosed  and  rendered  crystalline  by  chemical  action,  so 
that  the  fossils  are  no  longer  recognizable.  The  rocks  thus  metamor- 
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)hosed  belong  to  the  Hudson  River  group  and  to  the  Sillery  formation.’’ 

\nd  again  :  “The  changes  which  these  sedimentary  beds  have  under- 
rone  are  often  very  remarkable,  some  of  them  passing  into  chloritic, 

Micaceous  and  talcose  schists,  others  into  felspathic,  hornblendic  and 
jpidotic  rocks.’ 

In  1855,  Prof.  James  Hall  presented  his  report  on  the  series  of  igges 
Ti-aptolites  collected  at  Point  L£vis  in  the  preceding  year.  This  was 
published  in  the  Geological  Survey  Report,  185V,  in  which  the  various 
rraptolites  of  that  locality  are  considered  as  belonging  to  the  Hudson 
River  group. 

During  the  years  1856-57,  extensive  collections  of  fossils  were  made 

from  the  rocks  at  Point  Levis,  as  well  as  from  what  were  regarded  as 

their  equivalents  near  Philipsburg  on  the  lower  part  of  Lake 

Champlain  and  about  Missisquoi  Bay.  These  comprised  not  only 

graptolites  but  a  considerable  series  of  trilobites  and  other  organic 

remains,  the  systematic  study  of  which  was  undertaken  by  Mr.  E.  S^Tatby 

Billinas.  The  result  of  his  examination  showed  that,  while  the  Mr*  Blllings- 

greater  portion  were  new  species,  of  those  that  were  determinable,  five 

were  known  in  the  Chazy  limestone,  and  twelve  in  the  Calciferous 

rocks  of  the  Ottawa  Talley,  while  the  aspect  of  the  undetermined 

species  indicated  rather  the  base  than  the  upper  portion  of  the 

Lower  Silurian,  as  had  so  long  been  supposed.  The  conc-lusion  was 

therefore  reached  by  Billings  that  these  rocks  belonged  really  to  the 

base  and  not  to  the  summit  of  the  Champlain  division,  and  that  the 

Levis  rocks  were  reallv  older  than  the  Trenton  limestone. 

«/ 

These  conclusions  were  first  announced  by  Sir  AT.  Logan  in  a  letter  Logan’s  views 
to  J.  Barrande,  and  published  in  Canadian  Naturalist  December  31,  ^mt^Quebee, 
1860,  vol.  v.,  p.  472,  and  subsequently  in  the  American  Journal  of 
Science ,  II,  vol.  xxxi,  March,  1861,  where  the  opinion  was  expressed 
that  “  this  series  of  rocks,  to  which  the  name  ‘  Quebec  group  ’  was  now 
applied  for  the  first  time,  represented  a  great  development  of  strata 
about  the  horizon  of  the  Chazy  and  Calciferous,  brought  to  the  surface 
by  an  overturn  anticlinal  fold,  with  a  crack  and  dislocation  running 
along  the  summit,  by  which  the  Quebec  group  is  brought  to  overlap 
the  Hudson  River  formation.” 

The  fault  by  which  this  overlap  is  produced  is  said  to  “  come  to  the  course  of  the 
boundary  of  the  province,  not  over  a  couple  of  miles  from  Lake grcat  fault' 
Champlain.  From  this  it  proceeds  in  a  gently  curving  line  to  Quebec, 
keeping  just  north  of  the  fortress.  Thence  it  coasts  the  north  side  of 
the  Island  of  Orleans,  leaving  a  narrow  margin  on  the  island,  of  the 
Hudson  River  and  Utica  formations.  From  near  the  east  end  of  the 
island  it  keeps  under  the  waters  of  the  St.  Lawrence  to  within  eighty 
miles  of  the  extremity  of  Gasp4.  Here  it  again  leaves  a  strip  of 
the  Hudson  River  or  Utica  on  the  coast.” 
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It  was  there  further  stated  that  “  the  rocks  along  the  south  side  o 
the  river  are  arranged  in  a  series  of  parallel  synclinals,  with  maw 
overturn  dips,  separated  from  one  another  on  the  main  anticlinal  b' 
dark  grey  and  black  shales  and  limestones.”  From  the  fact  that  thes 
shales  and  limestones,  formerly  regarded  as  of  Hudson  Biver  age 
apparently  separated  the  synclinals  of  the  Quebec  group  rocks,  it  wa 
supposed  that  these  must  be  considered  older,  and  it  was  suggested  tha 
“  the  shales  and  limestones  which  may  be  subordinate  to  the  Potsdan 
may  represent  the  true  primordial  zone  of  Canada.”  In  Vermont  thes 
rocks  which  were  there  recognized  as  the  equivalent  of  the  magnesia! 
portion  of  the  Quebec  group,  had  long  been  regarded  by  Emmons  a 
older  than  the  Bird’s  Eye  formation,  a  point  now  considered  to  be  ver 
fairly  established  by  the  new  discoveries  made  near  Quebec. 

With  the  new  fossil  evidence  thus  obtained,  the  history  of  the  Quebe 
Group,  by  which  name  this  series  of  rocks  has  since  been  known1 
assumed  at  once  an  entirely  new  aspect.  The  five  divisions  of  the  grab 
wacke  series,  given  in  Keport  of  Progress  for  1849,  were  now  dividei 
into  two  portions,  of  which  the  four  first  were  styled  “  the  Ldvis  forma 
tion,”  while  the  last  was  called  “  the  Sillery.”  The  details  of  the  forme 
are  given  in  Geol.  of  Can.,  1863,  p.  227-29,  where  it  is  sub-divided  inf 
seventeen  parts,  having  a  total  supposed  thickness  of  5,025  feet,  at  th< 
summit  of  which  was  placed  a  series  of  greenish  sandstones  and  re< 
and  green  shales  called  the  Sillery,  with  a  total  thickness  of  abou 
2,000  feet. 

The  published  correspondence  between  Logan,  Hall  and  Barrand< 
called  forth  a  reply  from  Prof.  Jules  Marcou,  in  a  letter  addressed  t< 
Barrande,  and  published  in  Trans.  Boston  Hat.  His.  Soc.,  1861,  ii 
which  marked  exception  was  taken  to  the  new  views  of  Logan.  Ii 
this  letter  Prof.  Marcou  discusses  the  age  of  the  rocks  of  northeri 
Vermont  and  their  extension  into  Canada  about  Philipsburg,  regarding 
these  as  of  the  age  of  the  middle  portion  of  his  Upper  Taconic,  an( 
“far  below  the  Potsdam  sandstone.” 

As  the  result  of  his  study  of  the  rocks  about  Philipsburg,  Marcoi 
claimed  that  the  limestones  of  that  vicinity  as  well  as  those  of  Highgat< 
and  Swanton,  in  Vermont,  occurred  simply  as  lenticular  masses,  wit! 
a  framework  of  slate  enclosing  them,  and  that  there  appeared  in  th< 
series  a  blending  of  the  first  and  second  faunas  of  the  primordial  zone 
This  peculiarity,  he  considered,  was  an  illustration  of  the  theory  o: 
colonies,  first  put  forth  by  Barrande  in  Bohemia,  by  which  colonies 
of  the  second  fauna  were  enclosed  in  strata  which  contained  the  first 
and  he  proposed  to  call  these  colonies,  which  were  confined  principally 
to  the  lenticular  masses,  “Precursors  of  Creation,”  that  is  the  occurrence 


of  species  or  generic  types  which  received  their  full  development  only 
during  the  following  period. 
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The  same  peculiar  conditions  of  structure  were  held  bv  him  to 
apply  to  the  rocks  of  Point  Ldvis  and  vicinity;  the  red,  brown,  green 
and  black  shales,  with  thin  beds  of  sandstone,  being  held  to  represent 
the  lower  part  of  the  Upper  Taconic. 

The  theory  of  colonies  held  b}T  Marcou  to  apply  to  the  Philipsburg  Prof.  Mankra’i 
rocks  was  also  extended  to  those  of  Point  Levis,  two  zones  being "coionUw.” 
established  in  this  locality,  of  which  the  primordial  fossils  were 
principally  obtained  from  a  mass  of  limestone  found  on  the  Ilarlaka 
road  in  rear  of  the  church  of  St.  Joseph,  and  styled  by  him  the  “  Be- 
doubte."  This  lenticular  mass  was  regarded  as  a  lenticular  primordial 
i  ot  about  the  same  age  or  a  little  younger  than  the  lenticular  primordial  His  views  of 
found  in  the  Georgia  slates  of  Swanton,  Vt.  The  associated  slates,  onh^QuJbSi 
limestones  and  magnesian  conglomerates  were  considered  to  be  a  little  anti  L4vis rock3 
i higher  in  the  series  than  the  Georgia  slates  which  represented  the 
lower  portion  of  the  Upper  Taconic. 

The  presence  of  three  other  lenticular  primordials  in  rear  of  Point 
L^vis,  which  occur  between  what  is  now  the  cemetery  and  the  Main 
street,  was  noted,  and  it  was  claimed  that  these  contained  fossils  which 
represented  centres  of  creation  or  colonies  pertaining  to  the  second 
jfauna,  while  the  strata,  together  with  the  graptolitic  shales  and  associ¬ 
ated  beds  which  extend  to  the  shore  of  the  river,  were  held  to  con¬ 
stitute  the  Point  Levis  group,  and  to  be  contemporaneous  with  the 
Philipsburg  group  of  Vermont  and  Missisquoi  county. 

The  rocks  of  the  city  and  citadel  of  Quebec,  and  of  the  plain  in 
which  Beauport,  Charlesbourg  and  Indian  Lorette  are  situated,  con¬ 
sisting  largely  of  black  shales,  holding,  in  places,  large  boulders  of 
limestone,  were  regarded  by  him  as  the  equivalents  of  the  Swanton 
slates  qf  Vermont. 

The  views  of  Logan  as  to  the  complicated  and  folded  structure  of 
the  rocks  in  rear  of  Point  Levis  were  not  admitted  by  Marcou,  who 
held  that  there  was  “  no  repetition  of  beds  in  this  locality,  and  no  syn¬ 
clinal  axes,  “  and  that  the  few  foldings  in  the  cliffs  near  the  ferry  are 
mere  accidents,  confined  to  a  distance  of  a  few  feet,  and  without  any 
eftect  upon  the  whole  mass  of  the  strata."  The  apparent  discordance 
in  direction  between  the  slates  and  the  limestones,  at  their  contact, 
was  held  to  be  due  to  the  globular  form  of  some  of  the  lenticular 
masses  of  the  limestone  which  were  enclosed,  “the  slates  following  the 
direction  of  the  globular  mass  instead  of  running  in  a  straight  line, 
which  gives  to  the  whole,  at  first  view,  a  sort  of  discordance  of  strati¬ 
fication  which  in  truth  does  not  exist.” 

This  letter  of  Marcou  s  drew  forth  a  reply  from  Billings  which  ap-  Billings’  reply 
jpeared  in  the  Can.  Nat.  1863,  vol.  viii,  in  which  he  paralleled  thetoMar'ou- 
strata  of  the  fossiliferous  Quebec  group  with  th6se  of  the  Llandeilo  of 
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Similar  rocks 
in  Australia 
and  England. 


Their  Lower 
Silurian  age 
asserted. 


Geology  of 
Canada,  1863. 


England  and  Australia,  and  with  the  Chazy  and  Calcifeious  foimatioQs| 
of  America,  and  showed  conclusively,  from  a  careful  examination  of  | 
the  large  collections  of  fossils  from  various  points  in  the  group  that 
their  position  was  really  in  the  lower  part  of  the  Lower  Silurian,  in- 
stead  of  the  upper  where  they  had  long  been  placed,  on  the  one  hand, 
or  in  the  Primordial,  beneath  the  Potsdam,  on  the  other  hand,  as  was 
maintained  by  Mr.  Marcou.  This  view  of  Billings  was  concurred  in 
by  the  leading  English  and  Australian  geologists  who  had  found 
precisely  similar  forms  in  the  strata  of  both  countries  where  they 
could  be  definitely  located.  As  for  the  occurrence  of  Ohazy  and 
Calciferous  forms,  Billings  found  that  none  of  these  occur  in  the  neigh 
borhood  of  Quebec,  butthat,m  what  he  regarded  as  the  equivalents  ofthCj 
group  in  Newfoundland,  in  the  east,  and  near  Philipsburg  in  the  west 
a  few  species  found  in  both  these  formations  were  observed  in  the 
upper  and  lower  beds  respectively.  He  regarded  the  group  as  r 
“  peculiar  development  of  strata,  the  upper  limit  of  which  can  scarcely 
be  newer  than  the  Black  River,  while  the  lower  horizon  is  probably 
not  far  from  the  middle  of  the  Calciferous.” 

In  the  Geology  of  Canada,  1863,  p.  225-9*7,  the  views  regarding  the 
structure  and  stratigraphical  position  of  the  several  rock  formation! I 
which  were  then  known  as  the  Quebec  Group  are  given  in  great  detail  . 
Their  exact  horizon  is  not  however  clearly  defined,  since  “while  fron 
their  geographical  position,  apparently  superior  to  the  Hudson  Rivei  j 
formation,  these  rocks  belong  in  reality  to  an  older  group,  which  i 
developed  to  a  great  extent  in  Eastern  Canada,  and  presents  somewha 
different  characters  in  the  various  parts  of  its  distribution.”  As  th  j 
rocks  were  still  under  examination,  the  views  there  expressed  wer 
liable  to  modification  as  new  facts  might  be  brought  to  light.  Th 


group  was  divided  into  the  Levis  and  Sillery  formations. 

Thickness  and  Of  these,  the  Levis,  which  was  held  to  compose  the  bulk  of  th 
character  of  the  group,  was  supposed  to  have  a  thickness  of  5025  feet,  and  was  sul 
6vis  lv,slon‘divi(le(i  into  seventeen  parts,  in  ascending  order  from  the  series  c 
green  and  purple  calcar eo-magnesian  and  fucoidal  shales,  with  lini( 
stone  conglomerates  at  the  base,  to  the  red  and  green  shales  and  sane 
stones  which  were  supposed  to  shade  upward  into  the  overlying  Siller 
formation,  provided  the  series  was  not  an  inverted  one,  of  which  hov 
ever  there  appeared  to  be  no  definite  proof,  unless  it  might  be  the  pr< 
sence  of  an  Obolella,  which  had  the  aspect  of  a  Calciferous  form  in  son 
of  the  shales  of  the  supposed  upper  portion.  As  regards  the  positio 


Supposed  upper  of  the  Sillery,  it  was  there  stated  that  “  at  the  summit  of  the  Ldvis 
posUion  Of  the  ^  apparentiy  interstratified  series  of  greenish,  drab-weathering  san< 


stones  with  associated  shales  of  different  colors.  In  their  upper  par 
the  sandstones  exceed  the  shales,  varying  in  character  from  fine  I 
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coarse,  containing  small  pieces  of  black  and  green  shales,  and  with 
quartz  pebbles,  generally  of  small  size  and  occasionally  passing  into 
a  well  defined  conglomerate.”  “  The  sandstones  are  sometimes 
micaceous,  with  small  spangles  of  graphite.  They  arc  frequently  mas¬ 
sive,  the  sandy  layers  being  separated  by  partings  of  reddish  and 
greenish  shales,  and  are  supposed  to  have  a  total  thickness  of  about 
i-  2000  feet.” 

The  distribution  and  characters  of  the  rocks  of  this  group  are  given  in 
[the  volume  above  cited,  throughout  their  whole  extent  in  Canada,  from 
their  first  appearance,  north  of  the  Vermont  boundary  to  the  extremity 
Pf  Ihe  Gasp6  peninsula,  and  the  supposed  positions  of  several  anticlinals, 

Oy  which  the  structure  was  rendered  exceedingly  complicated,  were  Supposed  age  of 

defined.  As  in  the  earlier  reports,  the  great  area  of  crystalline  schists  focV^the11"0 

ind  associated  rocks  of  the  interior  or  mountain  portion  of  Eastern  interi(m 

Quebec  was  regarded  as  the  metamorphic  equivalent  of  the  fossili- 

ferous  sediments  of  the  vicinity  of  the  St.  Lawrence ;  that  portion 

■vhich  is  now  held  to  constitute  the  oldest  member  of  the  townships 

series,  viz.,  the  Sutton  Mountain  Range,  being  supposed  to  represent,  if 

not  the  whole,  a  portion  at  least  of  the  Sillery  formation.  This  aspect 

bf  the  question  has  been  discussed  in  the  Report  for  1886,  but  more 

nlly  in  earlier  papers  by  Lr.  Selywn,  see  p.  8.  In  regard  to  the 

structure  of  the  Shick-shock  Range  in  the  eastern  section,  while,  as 

in  the  case  of  Sutton  Mountain,  it  was  regarded  as  a  synclinal,  it 

was  not  held  to  be  necessarily  of  Sillery  age,  but  might  represent  some 

bf  the  finer  masses  which  overlie  the  limestone  conglomerates  of  the 

M^is. 


To  the  south-west,  the  group  was  made  to  include  the  series  of  lime- Age  of  the 
tones  and  shales  about  Philipsburg,  together  with  the  conglomerates,  J>0hci^sburg 
composed  largely  of  their  debris,  the  former  of  which  had  been  re- 
gaided  by  Maieou  as  Primordial,  and  these  were  supposed  to  repre¬ 
sent  the  lowest  portion  of  the  Levis  division.  They  here  rest  upon  the 
Potsdam  formation  of  this  locality,  known  in  part  as  the  red  sand- 
rock  of  Vei  mont.  The  structure  at  this  point  is  exceedingly  compli¬ 
cated  and  has  been  a  fruitful  source  of  controversy. 

To  the  east,  in  Newfoundland,  the  sequence  appeared  to  be  more  Sequence  in 
■egular,  the  strata  being  in  a  nearly  horizontal  attitude  over  consider-  Newfoundland' 
ible  areas,  and  much  greater  facilities  are,  in  consequence,  afforded 
‘or  the  study  of  the  several  formations.  The  characters  of  the  various 
)eds  and  their  relative  order  of  sequence,  as  shown  along  the  shores  of 
Belleile  Strait,  are  given  on  pp.  287-93  (Geol.  of  Canada,  1863)  from 
tfhich  it  appears  that  the  Laurentian  gneiss,  etc.,  of  the  north  side  of  the 
trait  is  overlaid  by  the  Potsdam  formation,  representing  the  red  sand 
ock  of  Vermont  and  the  Beauharnois  sandstone,  with  an  ao'errefirate 
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Thickness  of  thickness  of  624  feet.  This  is  succeeded  in  ascending  order  by  the  Calei- ' 
divisions^!*  ferous  limestones,  etc.,  with  a  thickness  of  1570  feet,  which  m  turn  are 
Newfoundland.  followed  ^  a  geiqes  0f  rocks,  the  Point  Rich  limestones,  the  position  of 

which,  as  compared  with  the  beds  of  Quebec,  appears  uncertain,  but 
which  in  character  and  position  are  very  closely  allied  to  the  Phihps- 
burg  limestones,  and  which  have  a  total  thickness  of  1010  feet, 
These  are  succeeded  by  a  series  of  grey  sandstones  and  shales  with 
limestone  conglomerates,  which  are  the  undoubted  equivalents,  both  in 
fossils  and  position,  of  the  Point  Levis  rocks,  as  well  as  of  some  portions  1 
of  those  near  Philipsburg,  with  a  thickness  of  1400  feet. 

To  these  apparently  succeed  the  greenish  sandstones  and  associated! 
shales  which  represent  the  Sillery  in  this  direction,  and  which  were  pre 
sumed  to  constitute  the  upper  portion  of  the  Levis  formation.  As 
however,  the  beds  near  their  contact  are  tilted  at  a  high  angle,  this  | 
apparent  position  is  not  fully  established,  as  the  next  rocks  m  th<| 
sequence  are  those  of  the  metamorphic  series,  so  that  it  is  possible 
that,  by  an  overturn,  the  Sillery,  which  in  places  comes  against  tb 
metamorphic  rocks,  may  be  properly  regarded  as  a  lower  portion  oj 
the  Levis  instead  of  an  upper.  Or  possibly,  what  maybe  quite  a* 
likely,  two  distinct  series  of  sandstones  and  quartzites,  presenting  coe 
siderable  points  of  resemblance,  have  been  confounded  and  both  place 
in  the  Sillery  formation,  of  which  one  may  really  represent  the  uppe 
part  of  the  Sillery  proper,  in  accordance  with  the  supposed  apparen 
structure  at  many  points,  while  the  other  may  belong  to  the  unq|»j 

lying  formation.  i 

The  age  of  the  group  near  Quebec  is  again  stated  (see  p.  233,  Geolog. 

of  Canada,  1863)  to  “  be  about  the  horizon  of  the  Chazy  and  Calciferol] 
formations.  The  strata  are  brought  to  the  surface  by  an  overturn  ant  ji 
*  clinal  fold,  with  a  crack  and  great  dislocation  running  along  its  summi 
by  which  the  group  is  made  to  overlap  the  Hudson  River  formation, 

Quebec  group  Subsequently  (see  Report  of  Progress,  1866,  p.  4),  for  eonvenienc 
divided  into  Quebec  group  was  divided  into  three  parts — a  lower,  middle  an 

and'siUery2.011  upper _ known  by  the  names  L6vis,  Lauzon  and  Sillery,  the  lower  < 

1866  which  was  held  to  contain  the  Philipsburg  limestones,  the  black  slat 

above  them,  and  that  portion  of  the  Levis  shales  and  magnesian  co 
glomerates  included  in  the  numbers  1-9  of  the  Orleans  Island  secti( 
described  in  Geology  of  Canada,  1863,  p.  227.  This  lower  division  w; 
distinguished  by  its  general  black  and  dark  color,  and  furnished  near 
all  the  fossils  found  in  the  Quebec  group. 

Lauzon, char-  The  middle  or  Lauzon  comprised  the  remaining  divisions  of  the  s€ 
acter  of  rocks.  tion  mentioiied  ab0ve  (Nos.  10-17).  This  was  held  more  especially 

comprise  rocks  of  red,  green  and  purple  colors,  poor  in  fossils,  on 
three  being  known  at  that  time,  two  Linguloe  and  one  Obolella,  wbi< 
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IbcuiTod  near  its  summit,  and  in  its  metamorphic  condition  it  was  char-  Metalliferous 

zones. 

Ipterized  by  the  ores  of  the  more  valuable  metals.  Xcar  the  base  a  mass 
f  greenish  glauconite  shales  occurs  locally  both  on  the  Island  of  Orleans 
nd  at  Point  Ldvis,  while  to  the  westward,  the  rocks  appeared  to  be 
lore  magnesian  than  in  the  vicinity  of  Quebec.  In  this  direction  it 
ras  held  that  the  black  shales  and  limestones  of  the  L6vis  series  were 
ften  immediately  succeeeded  by  a  thick  mass  of  dolomite,  associated 
ith  diorite.  the  former  of  which,  in  the  more  metamorphic  portions, 
as  supposed  to  be  replaced  by  important  masses  of  serpentine,  with 
capstone  and  potstone.  These  magnesian  deposits  were  also  supposed 
3  occur  at  two  horizons  in  the  Lauzon — one  at  the  base,  the  other  at 
he  summit,  and  both  were  held  to  be  accompanied  by  metallic  ores, 
andstones,  often  a  hard  quartzite,  occur  as  interstratified  portions  of 
oth  the  Lauzon  and  Levis  divisions,  and  have  often  a  considerable 
hickness.  Many  of  these,  while  presenting  features  resembling  the 
kotsdam  sandstones,  are  clearly  interstratified  portions  of  the  so-called 
j£vis  formation. 

The  characters  of  the  unaltered  Sillery  have  been  already  given.  In  Character  of 
heir  altered  condition  these  were  still  supposed  to  constitute  the  great  Sillery. 
oilk  of  the  chloritic  and  epidotic  schists  and  quartzites,  and  to  pass, 
owards  their  summit,  into  more  or  less  perfect  gneiss.  Considerable 
ifficulty  having  been  found  in  separating  the  magnesian  bands  at  the 
ummit  of  the  Lauzon  from  the  Sillery  division,  since  the  line  of  divi- 
ion  came  naturally  between  this  band  and  the  other  rocks  of  the  Lau- 
,on  beneath,  it  was  regarded  as  most  expedient  to  include  the  upper 
nagnesian  band  in  the  base  of  the  Sillery  formation.  The  same  view 
>f  the  age  of  the  gneisses  of  the  Sutton  Mountain  section,  as  the 
.ltered  portion  of  the  Sillery  with  a  synclinal  structure,  was  expressed 
)y  Dr.  Hunt.  (See  Canadian  Naturalist ,  vol.  vii,  1862.) 

In  Pal.  Fos.,  1861-65,  p.  69,  the  occurrence  of  Obolella  pretiosa  is^-^03-’ 
nentioned  in  a  series  of  olive  and  greenish  slates  at  the  Grand  Trunk 
Railway  bridge  over  the  Chaudiere  River,  as  well  as  in  similar  slates 
it  Cape  Rouge.  These  slates  are  stated  to  be  interstratified  with  the 
Sillery  sandstone  as  an  upper  part  of  the  Quebec  group,  but  the  ques- fiates^oFthe 
ion  as  to  whether  this  is  their  true  position  was  left  an  open  one.  This  Chaiuliere- 
specimen  and  a  species  of  Lingula  were  the  only  fossils  at  that  time 
mown  from  the  Sillery  formation.  The  new  views  expressed  as  to 
:he  age  of  the  Quebec  group,  resulting  from  the  finding  of  such  an 
Extensive  series  of  fossils,  evidently  gave  rise  to  much  confusion  rela- 
Ive  to  the  interpretation  of  the  structure  of  the  group,  a  fact  clearly 
■evealed  by  reference  to  the  correspondence  between  Barrande,  Hall  and 
Logan,  already  referred  to,  the  tendency  at  first  being  apparently  to 
out  the  great  bulk  of  these  rocks  into  the  Primordial  zone,  owing  to 
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the  presence  of  so  many  species  of  Primordial  aspect.  This  tendency  : 
was,  however,  to  a  large  extent  corrected  by  the  able  work  of  Mr. 
Billings  and  by  the  more  careful  collecting  of  fossils.  The  results  of  ■* 
his  examination  of  the  many  new  species  found  in  the  Bevis  rocks  are 
stated  in  detail  inPal.  Fos.,  vol.  i,  p.  5*7-9 6,  where  a  full  discussion  of  1 
the  subject  from  the  palaeontological  standpoint  is  given.  The  con¬ 
clusion  1  herein  arrived  at  regarding  tho  age  of  the  group  was  u  that 
the  true  place  of  the  L6vis  formation  is  between  the  Potsdam  and  the 
Trenton,  and  not  below  the  Potsdam,  as  still  maintained  by  some 
observers.’’  At  the  same  time  he  pointed  out  the  perfect  identity  of 
the  species  found  in  the  slates  and  limestones  of  Cow  Head,  Newfound- 
fo undland,  where  these  rocks  had  been  siudied  by  Mr.  Bichardson  in 
1862,  and  later  by  Mr.  Murray,  with  those  found  in  the  rocks  of  Point 
L6vis  ;  as  also  the  fact  that  the  fauna  from  other  points  in  the  vicin¬ 
ity,  while  somewhat  different,  was  closely  related,  indicating  that  1 
they  could  be  placed  in  the  Quebec  group,  though  not  in  the  L6vm 
formation. 

Subsequently,  in  the  consideration  of  the  fossils  from  the  north¬ 
west  coast  of  Newfoundland,  the  parallellism  between  these  rocks  and 
those  of  Point  L6vis  is  stated  by  Billings  to  be  so  close  that  there  is 
no  doubt  the  strata  of  the  two  localities  belong  to  the  same  horizon. 
Owing  to  the  greater  horizontally  of  the  measures,  the  facilities  for 
deciphering  their  true  structure  were  supposed  to  be  much  gieatei 
than  at  Point  L6vis  and  the  sections  given  in  the  Geology  of  Canada, 
1863  were  re-cast,  and  may  be  given  in  a  condensed  form,  as  follows  : 

Quartzites,  limestones,  dolomites  and  slates  of  Potsdam  age.*«* 

Magnesian  limestones,  dark  grey  and  blackish  grey  limestones, 

representing  the  Calciferous  formation . .  •  •  •  •  •><=«•••  **-* 

Light  yellowish  grey,  grey  and  whitish,  magnesian  limestone, 
bluish-grey  and  black  bituminous  limestone,  representing 
the  intermediate  beds  between  the  Calciferous  and  L6vis, 

Upper  Calciferous . . . 

Grey  calcareous  sandstones  and  black  slates,  also  intermediate 

beds . 

Grey  and  white  limestone  conglomerate,  black  shales,  etc.,  the 
shales  holding  the  graptolites  of  the  Levis  shales,  the  con¬ 
glomerates,  the  trilobites  and  other  fossils  of  the  similar 

rocks  of  Point  L6vis . . 

According  to  Billings,  these  are  the  true  equivalents,  of  the  Levis 
shales  and  conglomerates. 

Greenish  sandstone  and  red  shales,  Sillery . 

In  Geol.  Can.  1863,  p.  8*79,  a  further  comparison  is  made  between 
the  rocks  of  the  Quebec  group  as  seen  in  Quebec  and  their  development 
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in  Newfoundland,  from  which  wo  learn  that  the  lower  portion  or  Comparisons 
Potsdam  of  the  latter  localitj^  is,  from  its  lithological  characters  and  bee.  Newfound- 
the  presence  of  Paradoxides,  held  to  be  clearly  the  equivalent  of  the  p\unj!?burg. 
red  sand  rock  of  Vermont.  The  graptolites,  simple  and  compound,  of 
the  upper  part  of  the  section  also  leave  but  little  doubt  that  these 
strata  are  the  equivalents  of  those  of  Point  Ldvis,  while  at  the  same 
time  the  presence  of  Maclurea  ponderosa,  a  thick-shelled  and  peculiar 
gasteropod,  is  common  to  these  as  well  as  to  the  Stanbridge  conglomer¬ 
ates  east  of  Philipsburg.  The  limestones  of  div.  2  (see  above)  contain 
fossils  of  Calciferous  age  and  can  be  assigned  to  the  base  of  that 
formation,  while  those  of  Philipsburg  would  belong  to  its  summit. 

This  clearly  establishes  the  fact  that  the  Philipsburg  and  Stanbridge 
series  are  newer  than  the  red  rock  of  Vermont,  a  view  which  is  not 
contradicted  by  the  stratigraphy  or  structural  arrangement  in  the 
vicinity  of  Philipsburg.  It  follows  from  a  consideration  of  tne  facts 
just  presented,  as  is  pointed  out  by  Billings,  Pal.  Fos.  p.  05,  that  “  the  Position  of  the 

i  r  -D  •  \  T  '  •  •  , -i  t)  •  ,  t  x  i  .  v  .  L^vis  in  regard 

rocks  ot  Point  Be  vis,  viz.,  the  Point  Levis  conglomerate  limestone  to  the  caici- 
•  ferous. 

and  graptolitic  shales,  are  at  least  2000  feet  above  the  true  Calciferous 

formation.”  From  the  fossils  alone,  he  says,  he  “  should  judge  that  the 

Ldvis  formation  immediately  succeeds  the  Calciferous,  though  the 

physical  evidence  seems  to  show  that  this  is  not  the  case.” 

Further,  if  we  consider  the  section  of  the  rocks  of  Philipsburg  and  Further  com- 
vicinity  (pp.  844-46,  G-eol.  of  Canada,  1863)  we  find  that  the  conglo-  tween ’livIs 
merates  of  Division  D.,  which  are  elsewhere  stated  (p.  852)  to  be  the  bS?gPhlhps' 
Stanbridge  conglomerates,  are  made  up  of  the  debris  of  the  limestones 
constituting  the  upper  part  of  division  C.  of  the  Philipsburg  series,  and 
regarded  (see  above)  as  of  the  Upper  Calciferous  horizon.  This,  of 
necessity,  would  place  a  physical  break  of  considerable  extent  between 
the  Upper  Calciferous  formation  and  the  Ldvis  conglomerates  ;  and  as 
we  have  seen,  from  the  statements  and  comparisons  just  made,  that  the 
conglomerates  of  Ldvis,  Stanbridge  and  Cow  Head,  in  Newfoundland, 
are  all  of  the  same  horizon,  we  must  infer  that  those  of  Ldvis,  together 
with  the  associated  graptolitic  shales,  are  superior  at  least  to  the 
Upper  Calciferous  limestone  of  the  Philipsburg  series. 

In  support  of  the  views  just  expressed,  the  paper  by  Billings  (see  Cana-  Rocks  of  the 
dian  Naturalist,  1861,  vol.  vi,  p.  310),  “  on  some  of  the  Bocks  and  Fossils  v^wTofUre’ 
occurring  near  Philipsburg,  C.E.,”  may  be  cited.  These  rocks  are  there  Blllmg 
divided  into  two  series,  “  1st,  Magnesian  Limestone  and  Underlying 
Slate  ;  2nd,  Blue  thin-bedded  and  nodular  limestone.  The  first  division 
which  constitutes  the  lower  beds  of  the  series,  is  found  along  the  eastern 
side  of  Missisqnoi  Bay,  and  consists  of  “  magnesian  limestone,  often 
arenaceous”  and  with  quartz  veins,  interstrati fied  with  nearly  pure  lime¬ 
stone;  also  limited  areas  and  lenticular  masses  of  hard  white  or 
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yellowish-white  sandstone,  intercalated  with  the  limestone.  The  thick¬ 
ness  of  the  series  is  estimated  to  be  not  much  less  than  400  feet. 
Succeeding  these  are  the  thin-bedded,  dark-colored  limestones  of  No.  2, 
in  which  have  been  found  about  forty  species  of  fossils  which  show  this 
part  of  the  limestone  series  to  be  the  equivalent  of  the  upper  part  of  the 
Calciferous  sand  rock.  On  p.  315  ibid,  he  shows  that  the  fossils  fiom 
division,  No.  2  agree  very  closely  with  those  from  the  limestone  No.  2 
of  Levis,  and  establishes  by  this  fact  that  the  general  aspect  of  the 

conglomerates  whole  of  the  fossils  from  the  two  localities  is  the  same,  while  at  least 
Of  same  horizon  one^aif  of  ^  8peices  are  common  to  both,  and  then  states  clearly  that 

“  he  holds  limestone  No.  2  of  Philipsburg  to  be  the  equivalent  of  lime- 

i  i  i  i  i  1 1  i  .  .  .1 


as  those  of 
Levis 


i 


stone  No.  2  of  Levis.  This  statement  would  undoubtedly  hold  good 
were  the  Levis  fossils  obtained  from  the  matrix  of  the  rock.  But  in 


Canadian  Naturalist ,  1860,  vol.  v,  p.  301-02,  in  enumerating  the  fossils 
from  the  Levis  limestone,  he  says :  “  All  the  specimens  described  in  this 
article  were  found  in  the  conglomerate  limestones  near  Point  L6vis, 
opposite  Quebec.  It  is  not  yet  decided  whether  the  fossils  occur  in 
the  boulders  of  the  conglomerate  or  in  the  matrix. 

That  these  fossils  are,  hoW-ever,  in  many  cases  at  least,  clearly  in  the 
the  pebbles  of  pebbles  as  distinct  from  the  paste  of  the  conglomerates  is  evident,  and 
conglomerates,  it  is  from  this  apparent  neglect  to  distinguish  between  the  limestone 
proper  and  the  limestone  pebbles  of  the  conglomerate  that  much  of  the 
confusion  and  uncertainty  appears  to  have  arisen.  This  is  also,  to 
some  extent,  doubtless  due  to  the  early  statement  of  Sir  Wm.  Logan, 
in  Can.  Nat.,  1860,  vol.  v,  p.  472,  that  he  had  satisfied  himself,  “  notwith¬ 
standing  the  conglomerate  aspect  of  the  bands  of  rock  which  contain 
our  new  fossils,  that  the  fossils  are  of  the  age  of  the  strata.” 

It  must  be  remembered,  however,  that  the  problem  was  not  even 
then  considered  as  conclusively  solved,  and  subsequent  researches  have 
shewn  that  some  at  least  of  the  fossils  found  at  Levis  in  the  pebbles  of 
the  conglomerate  are  of  the  age  of  the  Upper  Calciferous  limestones, 
from  the  debris  of  which  the  conglomerate  are  partly  made  up.  This 
fact  therefore  must  of  necessity  assign  both  the  Stanbridge  and  the 
Levis  rocks  to  a  later  period. 

Such,  in  brief,  is  the  history  of  this  interesting  group  of  rocks  down 
to  the  year  1868.  In  the  meantime,  Mr.  A.  Murray  had  assumed  con¬ 
trol  of  the  G-eological  Survey  of  Newfoundland  and  had  begun  the 
systematic  study  of  the  rocks  of  the  same  group  as  developed  in  that 
colony  which  were  first  studied  by  Jas.  Richardson  in  1860-62. 

Geol.Sur.of  In  the  reports  of  the  Newfoundland  Survey,  1864,  pp.  49-50,  Sir 
Newfoundland,  ^ ogan  presents  in  tabular  form  the  relative  position  of  the  several 

members  of  the  Quebec  group  as  then  understood,  in  which  he  places 

it  above  the  Upper  Calciferous  and  intermediate  between  that  lorma- 
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.ion  and  the  Chazjx  The  division  of  the  group  into  three  parts  was 
:  riven,  of  which  the  Ldvis  was  regarded  as  the  lowest  and  held  to  com¬ 
prise  the  limestones,  and  black  shales  of  Point  Ldvis,  Orleans  Island 

Imd  Philipsburg,  containing  graptolites,  trilobites,  etc.,  which  were, 
for  the  most  part,  identical  with  the  Skiddaw  slates.  The  second  or 
Lauzon,  once  a  part  of  the  preceding,  but  now  separated  from  it  on 
iccount  of  its  great  mineralogical  importance,  was  distinguished  as  the 
metalliferous  zone  of  the  Lower  Silurian  of  North  America.  It  em- 
braced  magnesian  rocks,  such  as  dolomites,  magnesites,  serpentines, 
liorites,  chloritic  and  steatitic  beds,  with  micaceous  and  gneissic 
■strata  and  rich  cupriferous  slates,  with  gold  and  silver,  nickel  and 
(chromium.  It  yielded  only  two  fossils,  an  Obolella  and  two  Linguhx , 
md  was  overlaid  by  2000  feet  of  sandstone  and  conglomerate,  inter- 
stratified  with  green  and  red  shales,  which  constituted  the  Sillery 
[formation,  but  was  apparently  destitute  of  fossils.  The  opinion  is 
i  igain  expressed  that  over  a  large  part  of  its  distribution  the  Quebec 
1 2p*oup  is  crystalline  and  metamorphic,  and  the  characteristic  minerals 
are  found  in  both  the  altered  and  unaltered  portions. 

In  Mr.  Murray’s  Peport,  1873,  page  336,  the  opinion  of  Mr.  Billings, 
1863,  as  to  the  age  of  certain  fossils  sent  from  Newfoundland  is  quoted 
thus  :  “  These  rocks  are  the  upper  part  of  the  true  Calciferous,  and  lie 
next  below  the  Levis  formation,  comparing  them  to  divisions  H,  I,  K, 
L,  M,  of  the  table  on  p.  879,  Geol.  Can.,  1863,  while  the  succeeding  fos- 
siliferous  limestone  conglomerates,  limestones  atid  shales  of  the  Levis 
are  regarded  as  divisions  N,  O  and  P  of  the  same  table. 

It  will  be  seen  from  all  the  evidence  adduced  from  so  many  sources 
that  the  true  position  of  the  Levis  was  very  conclusively  established  both 
on  palaeontological  and  stratigraphical  grounds  as  distinctly  newer 
than  the  Calciferous,  and  this  conclusion  has  been  sustained  by  the 
most  recent  examination. 

In  1868,  Mr.  Jas.  Richardson,  assisted  by  Mr.  McOuat,  began  anew 
the  study  of  the  formations  along  the  south  side  of  the  St.  Lawrence, 
in  the  area  comprised  between  that  river  and  the  boundary  of  the 
state  of  Maine,  and  extending  from  the  Chaudiere  Kiver  on  the  west 
to  the  Temiscouta  road  which  crosses  the  country  southward  from 
River  du  Loup  to  Temiscouata  Lake.  The  result  of  this  work  appeared 
in  the  Report  of  Progress  for  1869,  accompanied  by  a  map,  in  which  the 
various  formations  there  found  are  grouped  on  an  entirely  new  plan, 
and  supposed  to  extend  from  the  base  of  the  Potsdam  to  the  Upper 
Silurian,  both  inclusive,  the  former  of  which  was  now  made  to  include 
much  of  what  had  hitherto  been  legarded  as  belonging  to  the  Quebec 
group.  This  was  divided  into  three  portions,  a  lower,  middle  and 
upper.  The  results  of  this  exploration  were  brietiy  summed  up  by 
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Sir  Wm.  Logan  in  his  introductory  report  for  1869.  In  this  report,  the 
central  axis,  since  found  to  be  the  extension  of  the  Sutton  Mountain 
anticlinal,  is  still  described  as  a  synclinal  in  the  Sillery,  following  the 
old  view  of  the  structure  of  this  range,  and  extending  along  the  middle 
of  the  area  “  with  a  breadth  of  from  two  to  twelve  miles,  affected  by 
several  minor  undulations,  and  presenting  a  ridge  of  broken  country, 
much  covered  by  forest  and  little  fitted  for  purposes  of  agriculture. 

On  the  south-east  side  of  this  ridge,  theLauzon  was  supposed  to  emerge, 
having  a  breadth  of  one  to  six  miles  and  was  followed  by  the  black 
shales  and  limestones  of  the  L4vis  formation,  which  in  turn  were  over¬ 
lapped  to  the  south-east  by  what  was  regarded  as  the  Upper  Silurian 
area  of  the  Eastern  Townships,  but  which  is  now  known  and 
described  as  of  Cambro-Silurian  age.  The  structure  between  this 
central  ridge  and  the  St.  Lawrence  is  thus  described  :  “  On  the  north¬ 
west  side,  the  Sillery  is  followed  by  the  Lauzon  only,  in  circumscribed 
and  isolated  portions,  without  the  Levis  forpaation  ;  the  Sillery  being  in  j 
contact  for  a  great  part  of  its  distance  with  what  is  now  supposed  to  f 
be  a  lower  and  unconformable  series  of  rocks.  Like  the  rocks  of  the 
Quebec  group  this  lower  series  consists  of  red  and  black  shales,  lime¬ 
stones,  sandstones  and  conglomerates,  having  an  arenaceous  base  and> , 
limestone  pebbles.  It  was  formerly  classed  as  belonging  to  that  group, 
and  it  is  only  on  the  evidence  of  its  fossils  that  it  can  be  placed  in  a 
lower  horizon.  Some  of  these  fossils  are  of  known  primordial  species, 
and  all  have,  in  the  opinion  of  Mr.  Billings,  an  undoubted  primordial  || 
aspect,  but  the  manner  in  which  they  occur  does  not  at  once  produce 
a  satisfactory  conviction  that  they  determine  the  age  of  the  deposits. 
The  fossils,  with  but  few  exceptions,  are  in  the  pebbles  of  the  conglo¬ 
merates,  which  though  derived  from  the  destruction  of  primordial  rocks 
may  not  possibly  lie  in  such  now.  The  series  seem  almost  to  stand  in 
place  of  the  L4vis,  but  the  want  of  conformity  shewn  by  the  contact 
with  the  Sillery,  and  the  occurrence  of  a  Sdlterelld  in  an  even-bedded 
limestone  would  seem  to  carry  the  preponderance  of  evidence  the  other 
way.  Provisionally,  this  series  will  be  considered  primordial,  and  as 
LS  belonging  to  the  upper  part  of  the  Potsdam.  It  consists,  in  ascending 

'  order,  of  the  following  divisions  : — 

1.  Red  and  green  shales,  surmounted  by  even-bedded  grey  lime¬ 

stones,  in  which  a  species  of  Sdlterelld  occurs,  with  black  phos- 
phatic  nodules. 

2.  Grey  sandstone,  with  black  shales  interstratified  with  conglo¬ 

merates,  having  a  calcareo-arenaceous  cement,  and  holding  lime¬ 
stone  pebbles,  with  occasional  black  phosphatic  nodules.  The 
limestone  pebbles  hold  fossils  of  primordial  type. 
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3.  Grey,  quartzose  sandstones,  passing  into  quartzite,  which  are  often 
of  a  conglomerate  character,  with  limestone  pebbles,  holding 
fossils  like  those  of  the  previous  division.  The  beds  are  occasion¬ 
ally  interstratified  with  black  shales. 

These  deposits  present  themselves  between  the  Sillery  ridge  and  the 
>t.  Lawrence,  in  a  belt  of  country  extending  the  whole  distance 
ixamined,  with  a  breadth  in  one  part  of  twelve  miles.  In  this  they 
re  arranged  in  two  main  synclinal  forms  with  many  minute  undula- 
ions,  and  they  are  overlaid  uncomformably  by  two  long  synclinals  of 
he  Lauzon  and  Sillery,  one  of  them  with  a  stretch  of  sixty  miles.” 

|  The  above  are  the  latest  views  published  by  the  Geological  Survey  as  to 

I  tie  age  and  structure  of  the  rocks  of  this  group,  prior  to  the  report  of 
)r.  Selwyn  in  Eep.  Prog.,  1877-78,  pp.  3a-9a.  It  is  evident  that  much 
f  the  confusion  which  has  arisen  as  to  the  correct  interpretation  of  the  XT 

t  gw  views  of* 

eological  structure  of  south-eastern  Quebec  is  due  to  the  opinion  ex-  structure  by 
ressed  in  the  first  years  of  its  study,  viz.,  that  the  rocks  of  the  Sutton  l877-78.wyn' 
i fountain  range  and  of  its  extension  to  the  north-east  were  arranged 
q  synclinal  instead  of  anticlinal  form.  This  error  in  turn  doubtless 
rose  from  the  confounding  of  several  distinct  formations  of  sandstones 
nd  quartzites  in  one  general  group,  subsequently  styled  the  Sillery, 

,  mistake  first  pointed  out  by  Dr.  Selwyn  in  the  report  just  alluded  to. 
another  source  of  error,  and  possibly  the  most  considerable,  was  the 
ssumption  that  the  metamorphic  locks  of  that  area  must  of  necessity 
>e  the  equivalents  of  the  unaltered  sediments  of  the  St.  Lawrence 
egion,  a  theory  which  once  suggested,  seems  to  have  been  unhesitat- 
□gly  maintained,  although  for  its  support,  unnecessary  inversions  of 
trata,  and  profound  chemical  changes  were  requisite.  That  there  is 
to  marked  lithological  resemblance  between  the  schists"  and  other 
fcrystalline  rocks  of  the  central  anticlinal  and  the  ordinary  sediments 
•f  the  Levis,  Lauzon  and  Sillery,  is  a  fact  patent  to  any  one  who  has 
wer  studied  the  geology  of  the  two  areas. 

The  new  views  of  structure  regarding  the  rocks  of  the  Quebec  group, 

>ut  forth  by  Dr.  Selwyn  in  the  Eep.  Prog.,  1877-78,  may  be  here  briefly 
toted,  owing  to  the  great  importance  of  the  changes  there  made  in  the 
tratigraphical  relations  of  the  original  divisions  of  that  group.  Three 
listinct  series  were  recognized  in  descending  order,  as  follows  : 

“1.  Lower  Silurian,  held  to  represent  the  comparatively  unaltered 
and  fossiliferous  portion. 

2.  The  Volcanic  Group,  probably  Lower  Cambrian,  including1  the  Cambrian  and 
coaise,  thick-bedded,  felspathic,  chloritic  and  quartzose  sand-  Cambrian  first 
stones,  and  siliceous  shalesof  various  colors;  differing  much  in  rec°°nize^ 
character  from  the  more  shaly  though  often  similarly  colored 
sediments  of  the  first  division,  with  dioritic  and  serpentinous 
rocks,  crystalline  dolomites,  etc. 
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3.  The  Crystalline  Schist  Group  (Huronian  ?),  embracing  the  chlori- 
tic,  micaceous,  siliceous  and  other  schists,  also  imperfect  gneisses, 
white  and  grey  crystalline,  micaceous  dolomites,  and  magnesian  jj 
limestones,  which  constitute  the  main  anticlinal  of  the  region,  j 
and  can  be  traced  north-east  through  Sutton  Mountain  to  the ; 

rear  of  Point  Ldvis.”  i  I 

In  addition  to  the  pointing  out  of  the  mistake  which  had  for  so  long  j| 
been  made  in  the  grouping  of  so  many  widely  differing  horizons  of  J 
sandstone  and  quartzite  in  the  Sillery  formation  as  the  upper  poitionjl 
of  the  Quebec  group,  the  opinion  was  expressed  (page  4a)  that  no 
sufficient  evidence  existed  of  any  kind  for  the  separation  of  the  Potsdam  j| 
areas  indicated  in  the  Report  1869,  although  the  possibility  of  thel 
occurrence  of  rocks  of  that  age  in  the  great  mass  of  the  fossil ifeiousl 
series  was  admitted.  In  this  Report  the  direction  of  the  piincipalij 
fault  by  which  the  Utica  beds  of  the  north  side  of  the  Island  of  Orleans  j 
g?eat  fault are  brought  against  the  Levis  shales  and  conglomerates,  and  which] ( 
r&SiJSr'  had  hitherto  been  held  to  pass  in  rear  of  the  Citadel  of  Quebec,  was 
Quebec.  c]iangeq  to  pass  in  front  of  the  city  and  to  reach  the  north  side  of  theji 
St.  Lawrence,  about  one  mile  north  of  Point  a  Pizeau  at  Wolfe  s  Cove.: 
The  correctness  of  this  view  has  since  been  clearly  established  by  the 
finding  of  fossils  in  the  city  of  Quebec,  not  only  in  the  Cove  bields  j 
and  in  front  of  the  new  Parliament  Buildings,  but  also  in  the  cliffs! 
bordering  Champlain  street,  along  the  side  of  the  River  St.  Lawrence. I 
all  of  which  present  forms  similar  to  those  found  in  the  rocks  alon£ 
the  north-west  side  of  the  Island  of  Orleans  and  indicate,  doubtless,  i 
similar  horizon. 

The  lithological  aspect  of  the  strata  at  Quebec  and  Point  Levis  also 
shows  the  probable  difference  in  the  age  of  the  rocks  on  eithoi  side  ©J 
the  river,  since,  while  the  beds  which  make  up  the  cliffs  of  Cape 
1  Diamond,  and  for  some  distance  up  the  river  from  that  point,  as  well  ae 

character  of  those  seen  in  excavations  along  the  Cape  Rouge  Road,  in  rear  o 
shore°aboTeng  Spencer  Wood,  present  the  usual  aspect  of  the  black  bituminous  shales 
Quebec  with  their  peculiar  fauna  of  graptolites  of  Utica-Trenton  types.  Th< 

characteristic  red  and  green  shales  which  form  the  cliffs  at  Point  Levi 
are  seen  to  reach  the  west  shore  of  the  river  at  the  depression  o 
Wolfe’s  Cove,  where  they  rest  upon  the  newer  bituminous  shales  an< 

Fault  at  limestones,  the  contact  being  evidently  due  to  a  profound  fault  R 
Wolfed  Cove,  which  the  highly  grap.tolitic  beds  and  associated  limestone  conglom 
crates,  seen  along  the  line  of  the  Intercolonial  Railway,  below  thl 
lower  ferry,  are  cut  off  before  reaching  the  shore  above  Cape  Diamond 
In  the  red  beds  and  associated  strata  at  Point  a  Pizeau,  which  constitut 
the  cliff  in  front  of  the  church  at  that  place,  Obolella  pretiosa  occurs 
a  form  precisely  similar  to  that  found  at  the  Chaudiere  Railway 
bridge,  as  well  as  at  the  falls  below,  on  that  stream. 
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The  line  of  this  fault  to  the  wesl  of  the  point  where  it  reaches  Fault  at  Ste. 

T-* 

the  shore  at  Wolfe’s  Cove  is  indicated  by  Dr.  Selwyn  as  passing  to  the 
north  of  Ste.  Foye  and  thence  south-westerly  to  the  river  again,  where 
it  crosses  above  Cape  Rouge.  This  point  may  be  said  to  be  about 
two  miles  above  the  Cape,  whence  crossing  to  the  south  side  of  the  river 
the  contact  is  seen  in  the  cliffs,  about  two  miles  south  of  the  mouth 
of  the  River  Rouert,  and  not  far  from  the  church  of  St.  Nicholas. 

Thence  it  extends  south-westerly  in  the  direction  of  Lake  Champlain 
to  Missisquoi  Bay. 

In  many  respects  the  most  important  paper  relating  to  the  fossils  of  this  Prof.  Lap  worth, 
group  is  that  by  Prof.  Lap  worth,  published  in  the  Transactions  of  the 
Royal  of  Society  Canada,  for  1886.  This  paper  embodies  the  results  of  the 
examination  of  a  large  suite  of  specimens,  mostly  graptolites,  collected 
along  the  shores  of  the  St.  Lawrence  at  various  points  from  Point 
L6vis  to  Cape  Rosier  by  Mr.  T.  C.  Weston,  but  including  also  a  few 
labelled  from  the  vicinity  of  Cape  Rouge,  collected  by  Mr.  Billings,  and 
certain  poorly  preserved  specimens  from  Cape  Breton  by  Mr.  Fletcher. 

The  graptolites  have  been  arranged  by  Prof.  Lapworth  into  three  zones 
and  one  sub-zone  as  follows : 

Zone  I,  Cape  Hosier  Zone. — Zone  of  Dictyonemci  sociale  and 
Bryograptus. 

Zone  II,  Ste.  Anne  Zone. — Zone  of  Phyllograpius  Anna.  Graptolites  from 
the  rocks  three  miles  above  Ste.  Anne. 

Zone  III,  Griffin  Point  or  Marsouin  River  Zone. — Zone  of  Ccenograptus 
gracillis  including 

Sub-Zone  III  A. — Rocks  of  the  Cove  fields  and  St.  John’s  Market,  Quebec, 
and  the  north  side  of  the  Island  of  Orleans. 

Of  these  the  first  is  considered  to  represent  the  oldest  or  to  be  of  the  Gmptoiitic 
horizon  of  the  Cambrian,  principally  from  the  presence  of  Dictyonemal umabiyPre" 
sociale ,  a  Clonograptus  and  a  Dichograptus,  two  of  which  are  regarded  Cambnan- 
as  new  species.  This  Dictyonema  has  not,  in  so  far  as  is  yet  known, 
been  figured  from  the  Point  Levis  beds,  the  most  westerly  point  from 
which  it  is  reported  being  Matane. 

Zone  II  is  regarded  by  Prof.  Lapworth  as  newer  than  the  preceding  zone  II.  base 
by  a  well  marked  interval,  and  as  much  older  than  Zone  III.  None  of  Silurian™" 
its  species  are  common  to  the  other  zones,  so  far  as  known,  nor  are  they 
known  in  European  equivalents  of  these  zones.  The  species  determined, 
which  are  principally  from  Ste.  Anne  des  Monts,  are  all  well  known 
Point  Ldvis  species,  according  to  Prof.  Hall,  and  pertain  to  the  corre¬ 
sponding  Arenig-Skiddaw  of  the  English  Survey. 

The  third  zone  is  also  distinguished  apparently  by  a  fauna  peculiarly  Zone  lit. 
its  own,  “  the  presence  of  a  single  one  of  which  is  sufficient  to  settle 
the  age  of  the  rocks  in  Great  Britain,  and  in  all  likelihood  in 
America.” 
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The  rocks  ol  this  zone  have  been  long  regarded  by  the  Geological 
Survey  as  belonging  to  the  horizon  of  the  Utica  or  Hudson  River,  and 
are  so  described  in  earlier  reports.  This  view  was  derived  from  the 
Zone  in.  pre-  °f  the  contained  graptolites  to  those  found  on  the  Hudson 

TrSon-Utica.  Eiver’  at  Borman’s  Kill,  which  was  first  pointed  out  by  Prof.  Jas.  Hall, 
to  which  position  the  Hew  York  geologises  have  always  assigned  the 
strata  of  that  place.  Prof.  Lapworth  holds  that  while  there  is  no 
doubt  that  the  fossils  found  in  the  rocks  of  Zone  III  belong  to  the 
second  Ordovician  or  Cambro-Silurian  fauna,  they  are  newer  than  the 
graptolitic  strata  of  Point  Ldvis,  that  is,  they  belong  to  the  Trenton- 
Utica  instead  of  the  Calciferous-Chazy  fauna  on  the  one  hand,  or  of  the 
Utica-Hudson  on  the  other. 

The  position  of  Zone  III,  the  equivalent  of  the  Horman’s  Kill  rocks, 
is,  according  to  Lapworth,  about  the  middle  of  the  Llandeilo 
formation,  above  the  Arenig  and  below  the  Caradoc,  or  in  Canadian 
geology,  about  midway  between  the  base  of  the  Point  Levis  phyllo 
graptus  beds  and  the  summit  of  the  Loraine  or  Hudson  River  group. 
Sub-zone  A.  The  position  of  the  Sub-zone  A  appears  to  be  difficult  to  decide,  i 
Prof.  Lapworth  says  “  the  specimens  are  all  of  Llandeilo-Bala  age  and 
the  general  facies  indicates  a  horizon  about  the  summit  of  the  Cceno- 
graptus  or  Marsouin  beds  zone.”  He  says,  “  the  association  of  forms 
reminds  me  of  that  of  the  highest  Glenkiln  or  lowest  Hartfell  beds  of 
the  south  of  Scotland.  I  should  imagine  that  they  follow  on  at  once 
upon  the  Ccenograptus  beds  without  a  break.  Indeed,  it  is  possible 
that  Cosnograptus  may  be  detected  among  them,*  but,  judging  from 
the  British  phenomena,  this  is  doubtful.  It  is  not  unlikely  that  these 
Cove-field  beds  mark  the  transition  from  the  Marsouin  beds  into  the 
lowest  zone  of  the  Black  River  and  Trenton  limestone.  The  presence 
of  a  form  identical  with  or  closelj  allied  to  the  G.  amplexicaulis  of 
Hall,  points  in  this  direction.” 

“  There  is  nothing  in  the  Cove-fields  or  St.  John’s  market  fauna  that 
reminds  us  in  the  slightest  degree  of  the  fauna  of  Point  L£vis.  The 
fossils  are  the  fossils  of  the  Marsouin  River  fauna  or  second  Ordovician 
fauna,  and  have  not  a  species  in  common  with  the  first  Ordovician 
fauna — the  typical  fauna  of  Point  Ldvis.” 

Prof.  Lapworth  summarizes  the  results  of  his  investigations  on  the 
fossils  from  the  various  localities  as  follows : 

Conclusions  of  u  1.  The  graptolites  of  the  collections  examined  are  all  derived  from 
as  to" the  rocks  of  greater  antiquity  than  the  so-called  Utica  and  Hudson  River 
graptolites.  e  rocks,  if  we  regard  these  as  typified  by  the  fauna  hitherto  described 
from  the  graptolitic  rocks  of  Lake  St.  John,  Canada,  and  those  of  the 
Yalley  of  the  Mohawk,  in  the  State  of  Hew  York. 


*  Found  by  Mr.  Ami  in  1S88  on  the  north-west  side  of  the  Island  of  Orleans. 
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2.  There  are  two  grand  faunas  represented  in  the  collection,  viz. :  Two^rand 

A.  The  so-called  Quebec  fauna  of  the  Cal ciferous-Chazy  formations  sonted,.ropre 
of  Capo  Breton,  Cape  Rosier,  Point  L6vis  and  Ste.  Anne,  which 
answers  to  the  fauna  of  the  British  Upper  Tremadoc  and  Arenig  rocks 

and  their  European  equivalents. 

B.  The  Griffin  Cove,  Marsouin  River  and  Norman’s  Kill  fauna, 
which  answers  to  the  faunas  of  the  middle  zones  of  the  European 
Ordovician  or  Cambro-Silurian  rocks. 

3.  In  each  of  these  grand  faunas  are  found  two  sub-faunas,  those  ofTwosub- 

the  lower  fauna  being  the  most  distinctly  separable.  faunas* 

A.  Quebec  or  Calciferous-Chazy  fauna  : — 

Sub-fauna  1.  Cape  Rosier,  and  Barasois  River  zone  of  Calciferous  age. 

Tremadoc  rocks  of  Great  Britain,  and  Ceratopyge  and  Dictyonema 
beds  of  Norway. 

Sub-fauna  2.  The  Ste.  Anne  River  Zone  of  Point  Levis  age,  typical  Arenig 
of  Great  Britain.  Pliyliograptus  beds  of  Scandinavia. 

B.  Trentonian,  Marsouin  River  or  Norman’s  Kill  Fauna  : — 

Sub-fauna  1.  The  Coenograptus  Zone  of  Griffin’s  Cove  and  the  Marsouin 
River,  answering  to  the  Middle  Llandeilo  beds  of  Great  Britain 
and  the  Glenkiln  beds  of  Scotland,  etc. 

Sub-fauna  2.  The  Cove-fields  and  Island  of  Orleans  sub-fauna.  Appar¬ 
ently  destitute  of  Coenograptus  gracilis,  and  answering  to  the  highest 
Llandeilo  or  lowest  Caradoc  beds  of  England. 

4.  The  last  of  these  sub-faunas  shews  evidence  of  transition  into  the 

Utica-Loraine  graptolitic  fauna  of  the  Mohawk  Talley,  New 
York  and  of  Lake  St.  John,  Canada.” 

:  Concerning  the  position  of  the  upper  division,  formerly  the  Hudson  Lapworth’s 
River  and  Utica  of  Logan  and  Hall,  Prof.  Lapworth  says  : — “It  appears  tJThe  u°ns  as 
at  present  that  we  are  destitute  of  any  clear  evidence  that  true  Utica  f^medy  <u  - 
and  Hudson  River  strata  occur  anywhere  along  the  south  side  of  the  PT0S!d 

3,  T  n  r,  .  ^  n  Hudson  River 

St.  Lawrence  from  Gasp6  to  Quebec,  all  the  strata  seeming  to  be  older  or  Utica- 
in  point  of  time  than  the  Utica  proper,  as  typified  by  the  rocks  of  the 
Ottawa  and  Lake  St.  John.  As  to  the  two  formations  of  the  Trenton 
and  Utica,  being  mapped  in  New  York  and  Western  Canada  essentially 
on  lithological  grounds,  it  is  exceedingly  probable  that  the  line  between 
jthem  differs  greatly  in  true  geological  age,  when  followed  from  Quebec 
to  Ottawa  and  New  York ;  so  that  in  some  localities,  where  the  Trenton 
limestone  series  is  poorly  developed,  the  Utica  of  that  locality  actually 
lescends  to  and  includes  the  Norman’s  Kill  and  Marsouin  Zone.  But 
this  is  a  fact  for  future  investigation.  The  facts  as  they  stand,  relate 
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the  Marsouin  and  graptolitic  shales  to  the  Trenton,  rather  than  to  th 
Utica  slates,  as  at  present  understood.”* 

“  The  so-called  Quebec  rocks,  of  the  town  of  Quebec,  as  typified  b;  ^ 
the  fossils  forwarded  from  the  Cove  fields  and  St.  John’s  Market,  ar 
not  of  Quebec  age  at  all.  They  are  probably  the  newest  rocks  reprt  , 
sented  in  the  collection,  and  possibly  shade  upwards  from  theMarsoui 
graptolitic  shales  of  Orleans  Island  and  Cape  Eouge.f  They  appeal 
however,  to  be  of  greater  antiquity  than  the  Utica  shales  of  Lake  S1  j 
John,  answering  to  the  basement  zone  of  the  British  Bala,  instead  o  i 

to  the  middle  zone,  which  seems  to  be  the  place  of  the  Lake  St.  Johs 

* 

shales.” 

From  a  careful  consideration  of  all  the  facts  presented  in  the  valuabl 
paper  of  Prof.  Lap  worth,  it  is  evident  that  in  the  main  the  Geologica 
position  of  the  associated  rocks,  as  constituting  a  lower  portion  of  th 
Cambro-Silurian  system  given  in  the  preceding  pages,  from  both  th 
stratigraphical  and  palaeontological  evidence,  is  clearly  maintained  b; 
the  latest  determination  of  the  graptolitic  fauna,  with  the  possibl 
exception  of  the  lowest  or  Dictyonema  zone,  which  from  the  presence  o 
three  species  only  is  considered  by  Prof.  Lapworth  to  belong  to  a  lowe 
formation.  Of  these  species,  two,  a  Clonograptus  and  a  Dichograptui 
are  apparently  new,  and  as  yet  undetermined,  and  their  occurrenc 
need  not  therefore  be  considered  conclusive  as  determining  exact  zones 
The  presence  of  Dictyonema  appears,  then,  to  be  the  only  reason  wb 
those  portions  in  which  this  form  is  known  to  occur,  otherwise  inti 
mately  associated  with  strata  holding  Cambro-Silurian  fossils,  am 
which  have  so  long  been  regarded  as  belonging  to  tha 
group,  should  be  removed  from  their  apparently  proper  position  ii 
the  series  and  placed  in  a  different  geological  system ;  and  in  view  o 
the  wide  range  Dictyonema  is  known  to  possess,  we  may  well  hesitafi 
before  deciding  upon  such  a  separation,  unless  confirmatory  strati 
graphical  evidence  can  be  presented. 

The  rocks  which  have  been  described  above,  as  belonging  to  tin 
unaltered  Quebec  group,  form  a  belt  along  the  south  side  of  the  St 
Lawrence,  having  a  breadth  of  from  twelve  to  twenty-five  miles.  Theij  j 
characters  have  been  given  with  great  fulness  in  the  reports  already 
reviewed. 

During  the  past  two  seasons,  but  more  especially  in  1888,  mud 
time  has  been  devoted  to  a  systematic  study  of  the  several  divi 

*  All  the  stratigraphical  evidence  shows  that  the  beds  in  question  are  above  the  Trentoi 
limestone.  They  probably  represent  a  downward  development  and  great  thickening  out  of  th* 
Utica  proper  of  Lake  St.  John,  Ottawa  and  New  York.— A.  R.  C.  S. 

t  In  regard  to  the  fossils  from  bituminous  shales  said  to  be  from  Cape  Rouge,  there  is  probabl; 
some  mistake  in  the  labelling  of  the  specimens,  the  rocks  of  that  place  being  the  oldest  of  th< 
lossiliferous  Q.  G.  series. — R.  W.  E. 
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iions  of  the  group  and  its  contained  fossils,  more  particularly  in 
die  vicinity  of  the  St.  Lawrence  River,  whore  magnificent  sections  Coo,t3urvM, 
ire  aftorded  along  the  south  shore,  as  well  as  on  the  group  of  ' 
slands  lying  midway  in  the  channel.  Of  all  of  these,  and  of  the  main 
Lore,  carefully  paced  surveys  were  made  as  far  as  the  River  Ouelle. 

These  surveys  have  now  been  plotted  to  a  uniform  scale  of  twenty 
chains  to  the  inch,  as  it  was  found  that  on  any  smaller  scale  the  many 
:omplieatcd  f’°lds  and  faults  which  everywhere  affect  these  rocks  could 
not  be  indicated.  The  object  of  these  surveys  was  to  determine  if 
possible,  the  true  relative  positions  of  the  L6vis  and  Sillery  eonglom’er- 

ites,  sandstones  and  shales,  the  results  of  which  may  now  be  "iven  in 
ome  detail. 

lCinit7T°f  Lf  ^  St  J°Seph’  and  0n  the  extreme  south-west  Rocksofuvis 
tad  oi  Oi  leans  Island,  the  series  of  shales,  black,  green  and  n-rev  aml  vicinity. 

yith  hard,  generally  thin  bands  of  yellow  weathering,  dolomitic 

limestone,  and  beds  of  greyish  limestone  conglomerate,  usually  known 

r  L<3vls  formation,  is  well  exposed.  The  slates  are  generally 

sasily  recognized  on  smoothed  weathered  surfaces,  from  their  usually 

greenish  shade  striped  with  black,  and  in  certain  portions,  more  par- 

jicu  ar’y  the  black  bands,  they  are  thickly  covered  with  impressions  of 

Jjraptolites  and  other  fossils  as  lingula;,  discing,  etc.  These  peculiar 

•oc  s,  while  occasionally  seen  at  other  points,  have  not  apparently  a 

nde  distribution  along  the  coast  or  adjacent  country  between  Levis 

md  River  du  Loup,  at  which  place  our  examinations  during  the  past 

kte°dnweitdhetdb  Th<5  b6dS  °fnlimeSt°ne  C0DSloraerate  which  are  asso- Limest0„e 
lated  with  these  are  generally  thin,  and  frequently  occur  as  lenticular 

nd  often  local  masses,  thinning  out  rapidly  at  either  extremity 
Lbout  L^vis  these  conglomerates  occur  in  a  series  of  outcrops  between 
he  river  front  and  the  road  to  the  south-east  of  the  forts,  about  one 
nle  and  a-half  distant,  and  their  distribution  and  synclinal  arrange- 
lent  have  been  very  clearly  indicated  by  Sir  Wm.  Logan  in  the  atlas 
ccompanymg  the  Geology  of  Canada,  1863.  Since  that  time  how- 
yer,  the  building  of  the  Levis  forts  has  disclosed  outcrops,  at  that  date 
oncealed,  ernne  0f  which  have  been  found  to  be  richly  fossiliferous 
ud  these  have  thrown  additional  light  upon  the  vexed  question  of  the 
ructure  and  relative  position  of  the  various  beds  in  this  area. 

In  the  section  accompanying  the  map  of  the  distribution  of  the  lime-  v  . 

-one  conglomerates  at  Liivis,  just  referred  to,  the  series  of  anticlinals 
ic  occui  on  the  line  of  section  between  the  river  and  the  middle 
>1  ,  is  in  mated.  Four  well  defined  axes  can  be  recognized  in  this 
is  ance,  two  of  which  at  least  are  completely  overturned.  Of  these 
ie  most  easily  recognized  is  that  along  the  cliff  which  fronts  or  over¬ 
lings  the  road  between  the  Victoria  hotel  at  Point  L^vis  and  St. 
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First  anti¬ 
clinal. 


Fossils  from 
below  Victoria 
Hotel,  Point 
L6vis. 


.Lowest  L£vis 
zone. 


Joseph.  On  the  road  going  up  this  cliff,  along  the  stone  wall,  about 
300  yards  south  of  the  lower  ferry,  the  overturned  arch  of  this  folcj 
is  clearly  seen  near  the  sharp  bend  at  the  top.  Above  this,  towarc 
Point  L6vis,  the  same  overturned  and  at  times  crushed  beds,  whicf 
indicate  the  crest  of  the  anticlinal,  are  also  well  exposed  ;  these  bed 
along  the  road,  near  the  toll-gate,  have  yielded  a  considerable  variet 
of  forms,  among  which  the  following  are  easily  recognized  * 


Ehabdophora. 


1.  Diplograptus  tricornis,  Carruthers. 

9 


u 


sp. 


3.  “  folium,  Hisinger  (as  of  Nicholson), 

4.  Glossograptus  ciliatus,  bmmons. 

5.  “  sp.  indt. 

6.  Trigonograptus  ensiformis,  Hall. 

7.  Clonograptus  rigidus  ?  Hall. 

8.  Climacograptus,  sp.  indt. 

9.  “  scalaris,  Hisinger. 

10.  Nemagraptus,  sp. 

11.  Dichograptus  f  ramulus,  Hall. 


Brachiopoda. 


12.  Orthis,  Sp.  allied  to  0.  Hippolyte ,  Billings. 


A  short  distance  below  the  Victoria  Hotel,  in  the  black  and  greei 
shales  overlying  the  red,  were  found  : — 


1.  Phyllograpfus  typus,  Hall. 

2.  Dichograptus ,  sp. 

3.  Tetragraptus  brachiatus,  Hall. 

4.  Didymograptus  constrictus ,  Hall. 

5.  Dawsorda,  sp. 


Prom  conglomerate  band  west  of  the  toll  gate  were  obtained  : 

1.  Crinoidal  columns. 

2.  Leptcena  decipiens,  Billings. 

3.  Euomphalus ,  sp. 

The  fossils  above  enumerated  were  obtained  partly  from  the  lime 
stone  bands  and  partly  from  the  black  and  green  shales,  and  shoul( ' 
properly  represent  the  lowest  portion  of  the  Bevis  formation  as  dis 


*  These  fossils  have  been  examined  and  determined  by  Mr.  H.  M.  Ami.  R.  W.  E. 
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tingiiished  from  the  Sillery,  since  directly  underlying  them  are  the  red 
and  green  Obolella  shales  which  form  tho  anticlinal  near  the  Victoria 
ihotel,  and  with  which  are  associated  the  beds  of  Sillery  sandstone 
(These  red  shales,  in  rear  of  the  hotel  have  also  yielded  graptolites  but 
owing  to  the  crushed  nature  of  the  beds,  the  former  are  badly  preserved 
land  much  distorted,  and  have  not  yet  been  determined  OboleMn 
•nretiosa  is  also  found  here. 

From  the  Victoria  hotel,  the  road  going  up  the  steep  hill  in  the  Rocks  80Uth- 
Jrear  to  the  south-east  passes  over  these  red  and  green  shales  and  east 'of  Point 
short  distance  beyond  the  most  westerly  of  tho  three  Levis*  forts  ''™' 

:he  peculiar  grit  and  sandstone  known  as  the  « Sillery  sandstone  ” 
occur  in  several  well-defined  ridges  extending  eastward  at  intervals 
or  about  three  miles,  and  separated  from  each  other  by  beds  of  red  and 
green  and  sometimes  black  or  grey  shales.  The  character  of  these 
iandstones  has  already  been  given,  and  they  sometimes  pass  into  a  fine 
xmglomerate  made  up  for  the  most  part  of  pebbles  of  quartz  with 
neees  of  shale.  These  different  kinds  of  rock  are  well  seen  in  the 
quarries  to  the  south-east  of  Point  Ldvis.  Tracing  these  outcrops  of 
siliceous  rock  they  are  found  to  be,  in  every  case  observed,  lenticular 
masses,  sometimes  very  limited  in  extent,  but  occasionally  of  very  con 
liderable  area,  enclosed  in  the  red  shales  in  the  same  way  as  on  the 
vest  side  of  the  river,  at  the  Sillery  quarries.  It  is  plain,  therefore 
ihat  the  Sillery  sandstones  and  associated  red  shales  are  part  of  the  ,Vfciation.-of 
ame  formation.  Now,  if  we  examine  the  series  of  anticlinals  which  slr?f"h 
iccur  between  the  lower  ferry  of  Levis  and  the  middle  fort  we  find 
hese  red  shales  cropping  out  in  nearly  or  quite  every  case  where  the 
nticlinals  occur,  and  dividing  the  synclinal  areas  which  hold  the 
raptohtic  shales  and  associated  limestone  conglomerates  thus  clearly 
idicatmg  the  lower  position  of  the  red  shale  series.  In  order  to  prove 
(inclusively  the  synclinal  structure  of  the  Levis  graptolitic  shales  care- 
ally  located  collections  of  fossils  were  made  at  various  points  more 
articularly  along  a  line  of  section  between  the  Intercolonial  Bailway 
nd  fort  No.  2,  from  which  the  following  results  have  been  derived. 

A  ifinnti  agi  aPnUiS  ”  ‘S  ^ *  Cutting  011  the  Intercolonial  Bail-  intercolonial 

lay  1600  paces  below  the  lower  ferry  or  I.  C.  B.  station.  These  over-  P!lilira,y  eut' 

e  a  thin  band  of  limestone  conglomerate  and  are  in  turn  overlaid  by  ***'*  °'’ 

heavy  band  of  the  same,  the  paste  of  which  is  highly  siliceous  and  in 

laces  almost  a  quartzite  with  scattered  pebbles  of  limestone-  a  short 

istance  further  west,  these  shales  and  conglomerates  are  underlaid  by 

eavy  beds  of  hard  Sillery -like  sandstone  and  grit.  The  fossils  in  this 

utting  are  abundant  and  the  zone  is  one  of  the  lowest  in  the  Ldvis 

-lies.  Among  tho  species  collected  the  following  have  been  definitely 
^cognized : —  J 


V 
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Road  from 
L6vis  to  St. 
Joseph. 


Fossils. 
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1.  Dichograptus  octobracliiatus ,  Hall. 

2.  “  Richardsoni,  “ 

3.  Goniograptus^ Thureaui  ?  McCoy,  or  n.  sp. 

4.  Tetragraptus  serra,  Brongt.  (=  T.  bryonoides,  Hall.) 

5.  “  quadribrachiatus,  Hall. 

6.  il  approximatus,  Nicholson, 

7.  “  fruticosus  f  Hall. 

8.  Clonograptus  flexilis ,  Hall. 

9.  Fhyllograptus  typus,  Hall. 

10.  Lingula  Irene ,  Hall. 

The  beds  of  shale  from  which  the  above  fossils  were  obtained  occui 
on  the  northern  side  of  the  most  westerly  synclinal  in  the  L6vis  rocks  j 
Passing  southward  along  the  line  of  railway  about  700  yards,  an  offset  o 
eighty  paces  to  the  south-east,  brings  one  to  the  steep  pitch  and  curve  ir  I 
the  road  from  Levis  to  St.  Joseph.  Here,  in  the  cliff  just  to  the  righ  j 
of  the  main  road,  looking  down  the  river,  are  highly  fossiliferous  black 
and  green  slates  which  lie  on  the  east  side  of  the  overturned  synclina  j 
basin  along  the  centre  of  which  the  road  to  St.  Joseph  extends.  Thel 
similarity  of  these  beds  to  those  just  described  will  be  evident  from  the 
accompanying  list  of  forms  there  obtained  5  the  zone  may,  foi  the  sak(l 
of  reference,  be  styled  the  “  Didymograptus  zone  ” 

1.  Didymograptus  bifidus,  Hall. 

2.  “  extensus ,  Hall. 

3.  “  furcillatus ,  Hall. 

4.  c<  pennatulus,  Hall. 

5.  Tetragraptus  Bigsbyi,  Hall. 

6.  u  fruticosus ,  Hall. 

7.  serra,  Brongt. 

8.  Fhyllograptus  typus,  Hall. 

9.  Clonograptus,  sp. 

10.  Dictyonema,  n.  sp.  (allied  to  D.  delicatulum  Hn.,  preoccupied. 

11.  Lingula  Irene,  Billings. 

12.  Quebecensis,  Billings. 

13.  t  Siphonotreta  micula,  McCoy. 

On  the  continuation  of  this  cliff,  one  hundred  and  fifty  yards  to  th 
west,  the  following  were  obtained  : 

1.  Dendrograptus,  sp. 

2.  Dictyograptus,  cf .D.  Homfrayi. 

3.  Tetragraptus  serra ,  Brongt. 

4.  Lingula,  allied  to  L.  Quebecensis. 
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5.  Linnarssonia ,  sp. 

6.  Lingula,  sp. 

7.  Shumardia  granulosa. 


Further  west,  in  front  ot  Carriere  &  Laine  s  foundry,  a  further 
collection  was  made  as  follows  : 

1.  Tetragraptus  quadribrachiatus,  Hall. 

2-  “  Bigsbyi,  Hall. 

3-  u  serra ,  Brongt.  (=  T.  bryonoides.) 

4.  Diplograptus  dentatus,  Brongt.  (—  D.  pristiniformis,  Hall.) 

5.  Dictyograptus ,  n.  sp. 

1 .6.  “  irregularis?  Hall. 

7.  Dictyonema  delicatulu  ?  Dn.  sp.  (Species  preoccupied  1881,  Lap 

worth.) 

8.  Nemagraptus  capillaris. 

9.  Leptobolus  ?  n.  sp. 

10.  Lingula,  n.  sp. 

11.  Orthis ,  sp. 

12.  Lingula  Quebecensis,  Billings. 

J  13.  “  Irene ,  Billings. 

14.  Shumardia  granulosa ,  Billings. 


Fo-sils  from 
cliff  facing  the 
foundry, 

Levis. 


J  Ascending  the  cliff  near  this  point  by  a  flight  of  steps,  a  band  of  red  Fossil;.  from 
shales  is  seen  near  the  brow  of  the  hill.  To  the  east,  on  the  summit  of  cy^Haii,01 “ 
the  cliff,  above  the  other  localities,  thin  bands  of  limestone  ^ 


conglomerate  occur  and  the  crest  of  the  first  anticlinal  passes  through 
.his  point.  Continuing  the  section  towards  the  front  street  in  the  city 
)f  Levis  a  series  of  greenish-grey  shales,  striped  with  black,  is  passed 
)ver,  which  extends  to  the  city  hall.  Here  excavations  have  been 


made  in  beds  of  shales  associated  with  limestone  conglomerate,  many 

)f  which  are  thickly  studded  with  graptolites  ,  among  which  were 

letermined  : 


1.  Lidymograptus  extensus,  Hall. 

!  2-  do  pennatulus,  Hall  ?  (=  D.  Murchisoni,  Carr.) 

3.  do  bifidus,  Hall. 

4.  Tetragraptus  serra,  Brongt.  (= T.  bryonoides .  Hall.) 

5-  do  Bigsbyi,  Hall. 

6-  do  frutico^us,  Hall. 

T*  do  denticulatus,  Hall. 

8.  Dichograptus  octobrachiatus,  Hall. 

9*  do  (?)  Bichardsoni,  Hall. 

10. '  Phyllograptus  typus,  Hall. 

11.  Lingula  Quebecensis ,  Billings. 
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Positions  of 
the  several 
anticlinals  at 
L4vis . 


Prom  the  pebbles  of  the  associated  limestone  conglomerates  were  ob¬ 
tained  Crinoidal  columns,  Orthis ,  sp.  Salterella,  sp.  Illoenus ,  sp. 
From  the  shales  associated  with  the  limestone  conglomerates  of  the 
middle  fort  were  obtained  : — 

1.  Phyllograptus  typus,  Hall. 

2.  “  angustifolius ,  Hall, 

and  from  the  associated  greyish  and  black  shales, 

Lingula  Quebecensis ,  Billings. 

The  axis  of  the  second  anticlinal  in  this  section  is  in  the  town  of 
Levis  about  a  fourth  of  a  mile  back  from  the  edge  of  the  cliff  on  the 
road  up  from  above  the  lower  ferry,  the  opposing  dips  being  clearly 
seen  and  the  underlying  red  Sillery  shales  showing  in  the  streets. 
The  axis  of  this  should  cross  the  road  from  the  city  hall  to  fort  No. 
2,  near  the  Catholic  church.  Limestone  conglomerates  again  occur 
on  this  road,  ten  chains  south-east  from  the  main  back  road  in  Ldvis 
and  rest  on  both  sides  upon  the  red  slates;  this  marks  presumably  the 
crest  of  the  third  anticlinal.  The  fourth  occurs  near  the  corner  of  the 
road  a  short  distance  west  of  the  fort  No.  2,  where  hard  gritty  beds 
with  red  and  green  shales  are  exposed  overlaid  on  the  eastern  side  by 
the  usual  Levis  black  and  striped  grey  shales  and  limestone  conglo¬ 
merates  in  thin  bands,  the  synclinal  structure  of  which,  and  their  over- 
lying  position  in  regard  to  the  red  slates,  can  be  well  seen  in  the  trench 
along  the  east  side  of  the  embankment  which  connects  the  different 
forts.  Thence  to  the  east  of  fort  No.  2  the  limestone  conglomerates 
and  fossiliferous  shales  are  well  exposed  in  low  ridges,  the  structure 
of  this  portion  to  the  St.  Henry  road  being  doubtless  an  overturned 
synclinal,  since  on  that  road  just  beyond  the  toll  gate  the  red  shales  and 
sandstones  of  the  Sillery  again  occur. 

The  general  dip  of  most  of  the  beds  in  this  line  of  section  is  to  the 
south  east,  and  at  first  glance  the  series  would  appear  to  be  a  regularly 
ascending  one.  At  several  points,  however,  the  overturned  position  o 
the  beds  is  very  evident  and  thus  gives  a  key  to  what  we  believe  to  b( 
the  true  structure  as  indicated  above.  That  the  limestone  conglo 
merate8goveriie merates  and  associated  shales  occur  in  synclinals  is  very  clear  froir 
the  Sillery.  the  gection  exposed  in  the  cutting  in  the  Intercolonial  Railway  at  St 
Joseph  station  where  the  northern  end  of  a  synclinal  is  cut  directl} 
across. 

Sir  Wm  The  anticlinal  structure  of  the  greater  part  of  this  section  is  wel 

Logan’s  section  shewn  on  the  map  of  Ldvis,  published  by  Sir  W.  Logan  in  1866,  thougl 
the  overturned  synclinal  in  the  eastern  portion  is  not  there  indicated 
the  red  shales  being  represented  as  coming  in  upon  the  Ldvis  con 
glomerates  and  fossiliferous  shales  in  the  upper  portion  of  the  group 


L6vis  shales 
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The  fossils  above  described,  while  apparently  not  very  greatly  differing 
in  their  horizon,  may  be  all  regarded  as  pertaining  to  the  Ldvis  form¬ 
ation,  the  lowest  division  being  that  found  just  below  the  Victoria  shore  below 
hotel  where  the  relationship  to  the  red  shales  of  the  upper  part  of  theSt  Jo3eph* 
Sillery  is  very  close.  On  the  shore  below  St.  Joseph  are  several  loca¬ 
lities  from  which  fossils  were  obtained,  of  which  the  lowest  is  very 
similar  to  that  near  the  Victoria  hotel.  This  is  on  the  west  side  of 
the  cove  where  the  brook  which  crosses  the  I.C.E.  at  Harlaka  Junc¬ 
tion  enters  the  St.  Lawrence  about  one  mile  and  a  half  north-east  of 
that  place.  Here  the  graptolites  occur  in  a  band  of  black  and  green 
shales  in  places  irony  and  interstratified  with  red  and  green  shales  of 
the  upper  Sillery,  and  contain,  besides  the  graptolites,  Obolella  pretiosa, 
the  same  as  found  in  the  shales  of  Point  L4vis  and  at  Point  a  Pizeau. 

These  presumably  represent  the  lowest  zone  of  graptolites  in  the 
Pointe  Ltwis  section.  The  species  determined  are  : —  Fossils. 

1.  Tetragraptus  serra,  Brongniart. 

2.  Didymograptus  extensus,  Hall. 

3.  Obolella ,  prob.  0.  pretiosa. 

4.  “  sp. 


On  the  shoie,  half  a  mile  to  the  west,  certain  bands  of  black  and 
greyish  dolomitic  shales  with  green  and  brown  slates  are  thickly 
studded  with  graptolites,  among  which  are  : — 


1.  Phyllograptus  angustifolius,  Hall. 

2.  Tetragraptus  serra,  Brongniart. 

3.  “  approxhnatus ,  Nicholson. 

4.  “  Bigsbyi,  Hall. 

5.  “  quadribrachiatus,  Hall. 

6.  “  Hicksi,  Lap  worth. 

7.  Didymograptus,  allied  to  D.  furcillatus,  Lapworth. 

In  the  cutting  in  the  snowshed  on  the  Intercolonial  Eailway,  half  Snow-shed 
a  mile  west  of  Harlaka  junction,  a  series  of  red,  green,  black  and  of ViafiiTka 
brown  shales  occur,  the  red  portion  of  which  is  evidently  of  upper Junctl0n- 
Sillery  age,  since  they  contain  enclosed  beds  of  Sillery  sandstone  a 
short  distance  to  the  south-west.  They  also  hold  fossils,  from  which 
a  cursory  examination  revealed  the  presence  of : — 

1.  Lingula  Quebecensis,  Billings. 

2.  Phyllograptus  typus,  Hall,  with  other  forms. 

3.  Tetragraptus  serra,  Brongniart. 
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the  fossils  from 
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conglomerates. 


Sillery  sand¬ 
stones  and 
shales. 


Levis  to 

Chaudi&re 
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The  foregoing  lists  of  fossils  from  various  points  will  give  a  fa 
idea  of  the  fauna  of  the  typical  Levis  rocks.  Other  collections  wej| 
made  from  the  interstratified  beds  of  conglomerates,  but  as  these  we| 
in  all  cases  from  the  limestone  pebbles,  and  not  from  the  matri! 
their  value  in  determining  exact  horizons  from  these  rocks  is  doul|a 
ful.  It  may,  however,  be  said  that  while  several  of  the  former,  moi 
especially  of  the  trilobites,  have  a  Cambrian  aspect,  many  of  the  othefl 
have  a  distinctly  Cambro-Silurian  character,  and  in  some  of  the  pebble!  j 
graptolites  of  the  kind  found  in  the  lower  zone  from  the  Intercoloni:  I 
Railway  cutting  were  obtained.  The  forms  obtained  from  the  pebble 
in  the  various  bands  of  conglomerate  will  be  enumerated  in  a  subsij 
quent  page. 

The  red  shales  and  Sillery  sandstone  series,  which  are  no1 
held  to  underlie  the  fossiliferous  L^vis  rocks  just  described,  fin 
appear  at  the  Victoria  hotel,  which  point  may  be  taken  as  formin 
their  most  northerly  limit  along  the  south  side  of  the  St.  Lawrence,  i 
the  vicinity  of  L^vis  at  least,  since  to*the  northward  they  are  almos 
entirely  and  directly  overlaid  by  the  L6vis  shales  and  conglomerates 
but  on  the  roads  going  south-east  toward  St.  Henry,  of  which  there  ar 
two,  one  straight  out  past  fort  Ho.  2,  and  the  other  following  up  th< 
valley  of  the  Etchemin,  the  Sillery  rocks  are  well  displayed.  For  i 
space  of  nearly  four  miles,  ridges  of  sandstone  and  grit  form  prominen 
features  in  the  landscape,  and  break  the  otherwise  monotonous  charac 
ter  of  the  flat  country  between  L6vis  and  St.  Henry.  On  the  Etche 
min  River  these  areas  of  sandstone  first  commence  one  mile  below  the 
Intercolonial  Railway  bridge.  To  the  west  of  Ldvis  the  red  shales 
form  conspicuous  cliffs  in  the  direction  of  Hadlow,  near  which  place 
the  interstratified  beds  of  sandstone  come  to  the  railway.  Thence 
toward  Chaudiere  junction,  along  the  line  of  the  Intercolonial,  for- 


Chaudiere 
River,  lower 
part. 


merly  the  Grand  Trunk,  alternations  of  red,  green  and  black  shale,  with; 
areas  of  sandstone,  occur,  to  within  one  mile  and  a-half  of  that  point, 
or  almost  to  the  railway  branch  crossing  to  Breakey’s  mill.  All  these 
beds  along  the  railway  have  a  very  regular  dip  to  the  south  <  35°  60°. 
Beyond  this  place  the  country  is  covered  by  clay  to  the  junction, 
where  a  small  cutting  in  black  and  green  shales  shows  the  presence  of  < 
Obolella.  Along  the  south  side  of  the  St.  Lawrence  the  ridges  of  Sil¬ 
lery  sandstone  continue  to  the  mouth  of  the  Chaudiere,  having  a : 
breadth  southward  on  that  stream  of  one  and  three-fourths  of  a  mile,  or  , 
to  the  Grand  Falls  below  the  Grand  Trunk  Railway  bridge.  At  the 
falls,  which  are  over  heavy  beds  of  red  and  green  shale,  holding  Obo¬ 
lella  pretiosa  with  thick,  interstratified  beds  of  grey  sandstone,  the  ! 


strata  dip  S.  40°,  the  sandstone  and  grit  being  largely  developed 
below  this  point  to  the  mouth  of  the  Chaudiere.  To  the  west  of 
this  river  they  continue  along  the  south  bank  of  the  St.  Lawrence  for 
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‘about  three  miles,  when  the  exposures  of  grit  and  sandstone  cease,  the 
'  shore  above  showing  beds  of  red,  green,  black  and  grey  shales.  Along 


this  part  of  the  river  the  diverse  dips  visible  show  this  portion  of  the 
Cillery  formation  to  be  thrown  into  a  series  of  folds,  equalling  those 
'which  are  found  in  the  the  rocks  at  Levis  and  below  that  place.  On  the 
jSt.  Lawrence  section  above  the  Chaudiere,  after  passing  the  outcrops  of  West  of  the 
sandstone,  the  red  and  green  shale  series  extends  to  a  point  two  miles 
-above  the  wharf  at  St.  Nicholas,  where  the  fault  from  the  north  side  of 


the  river  brings  them  into  contact  with  fossiliferous  strata  of  Hudson 
River  age,  the  particulars  of  which  have  already  been  given.  To  the 
south  of  the  St.  Lawrence,  along  the  line  of  the  Grand  Trunk  between 
the  Chaudiere  and  the  Becancour  rivers,  but  few  outcrops  of  rocks  are 
Visible.  Where  seen  they  consist  of  red,  green  and  black  shales,  with 
m  occasional  low  ridge  of  hard  Sillery  sandstone,  similar  to  what  is ^hlud  l?©™1 
visible  at  the  railway  bridge  on  the  Chaudiere,  and  where  the  inter-  Railway  Bridge 
Gratified  beds  of  black  and  green  shale  contain  abundance  of  Obolella 


tretiosa ,  with  Protospongia  fenestrata,  Lingula  and  two  species  of 
Phyllograptus.  This  fauna  may  be  classed  as  that  of  the  upper  Sillery. 

On  the  west  or  Quebec  side  of  the  St.  Lawrence  a  carefully  paced 
ection  was  made  along  the  shore  from  that  city  to  the  mouth  of  the 
Taoques  Cartier  River.  The  part  more  particularly  referring  to  this  Cape  Rouge  to 
Toup  of  rocks  is  that  included  between  Wolfe’s  Cove,  two  miles  above  Wolfe  s  Cove* 
he  city,  where  the  fault  between  the  rocks  of  the  citadel  and  those  of 
he  Sillery  formation  reaches  the  shore,  and  a  point  one  mile  and  three- 
[uarters  above  the  mouth  of  Cape  Bouge  River,  where  the  fault 
>etween  these  rocks  and  the  Hudson  River  formation  comes  to  the 
iver  from  the  vicinity  of  Ste.  Foye.  In  this  section,  which  apparently 
omprises  all  the  members  of  the  Quebec  group  visible  on  the  north 
ide  of  the  river,  no  trace  of  the  Lewis  fossiliferous  shales  and  con¬ 
glomerates  is  seen.  The  section  is  presumably  an  ascending  one  from 
he  contact  fault  above  Cape  Rouge  to  the  extremity  of  Point  a 
•  though  several  local  faults  in  the  upper  Sillery  portion  have 
omplicated  the  structure  somewhat. 

The  lowest  rocks  seen  in  this  section,  according  to  this  view,  are  Characters  of 
lard  quartzose  sandstones,  calcareous  in  the  joints,  and  associated  with CapeRougT" 
)lack,  gi  ey  and  green  shales  and  occasional  thin  bands  of  limestone, 
tnd  holding  a  band  of  limestone  conglomerate  four  feet  thick,  which 
s  made  up  of  small  pebbles  of  hard  grey  limestoneand  white  qnartz, 
n  a  very  hard,  greyish,  siliceous  paste,  the  whole  differing  greatly 
n  aspect  from  the  conglomerates  of  Levis.  The  quartzites  form  a 
idge  or  hill,  over  which  the  road  up  the  river  from  Cape  Rouge  passes, 
xid  along  which  the  beds  are  well  exposed.  They  dip  south-easterly 
C  50°-80°.  Occasionally  pebbles  of  greyish  limestone  are  scattered 
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through  the  quartzite.  These  rocks  extend  along  the  shore  toward 
Cape  Rouge  for  nearly  a  mile,  beds  of  green,  grey  and  black  shale 
predominating  in  their  upper  part,  many  of  which  are  covered  with 
fucoids,  and  approaching  the  mouth  of  Cape  Rouge  River  a  few  beds  of 
dark-red  shale  are  seen.  Along  the  road  going  up  the  steep  hill  above  i 
the  village  the  black,  green  and  grey  shales  are  well  seen  in  the  cut¬ 
tings,  but,  though  closely  examined,  no  graptolites  or  other  fossils  j 
were  found.  Following  the  shore  northward,  these  shales  clearly 
underlie  the  dark-red  and  green  shales  of  the  headland  from  which  this 
locality  takes  its  name,  and  they  shew,  a  short  distance  further  east,  i 
interstrati  bed  beds  of  Sillery  sandstone,  in  which  the  Sillery  quarries 
are  situated.  Thence  these  alternations  of  red  and  green  shales  and  sand¬ 
stones  extend  almost  to  Pointe  a  Pizeau,  the  sandstones  terminating  > 
about  half  a  mile  west  of  the  road  leading  to  the  Sillery  church  at  this 
place.  The  lenticular  and  often  local  character  of  the  sandstones  already 
noticed  is  well  seen  in  this  section.  From  Point  a  Pizeau  to  Wolfe’s  Cove 
no  sandstones  show,  the  rocks  being  red,  green  and  black  shales,  from 
these,  in  the  cliff  in  front  of  Sillery  church,  Obolella  pretiosa  was 
obtained,  the  rocks  being  precisely  like  those  at  the  Grand  Trunk 
Railroad  bridge  over  the  Chaudiere.  The  strata  along  this  part  of  the 
section  are  thrown  into  several  folds,  and  faults,  generally  local  and 
probably  of  small  extent,  are  visible  at  several  points.  The  areas  of 
sandstone  in  rear  of  Sillery  are  in  no  case  of  any  great  thickness,  that 
in  which  the  quarry  is  located  being  probably  as  thick  as  any ;  its  sur¬ 
face  breadth  on  the  road  to  the  west  is  320  paces,  with  an 
estimated  vertical  thickness  of  about  250  feet,  in  which,  however, 
several  partings  of  shale  occur.  The  contact  of  these  red  and  green 
shales  of  the  Sillery  series  with  the  black  bituminous  shales  and 
dark-brown  bituminous  limestones  of  the  citadel  series  is  well  seen 
fifty  paces  north  of  the  forks  of  the  road  leading  up  the  hill  from  the 
head  of  Wolfe’s  Cove,  a  deep  gully  marking  its  probable  course,  and  the 
fault  extends  thence  through  the  grounds  of  Spencer  Wood  in  a  direct 
line  to  the  forks  of  the  road  east  of  Ste.  Foye,  whence  it  changes  ite 
course  and  passes  to  the  north  of  that  village,  100  yards  from  the  main 
road,  changing  again  a  short  distance  west,  and  extending  thence  tc 
the  St.  Lawrence  above  Cape  Rouge,  as  already  indicated.  By  the  fault 
north  of  Ste.  Foye  the  grey  shales  and  sandstones  of  the  Hudson  Rivei 
series  are  brought  into  contact  with  the  red  and  green  shales  of  the 
Sillery. 

In  the  report  of  1863  the  shales,  limestones  and  conglomerates  of  the 
Citadel  and  city  of  Quc  bee  were  supposed  to  belong  to  the  upper  part  ol 
the  Ldvis  formation,  and  to  underlie  very  closely  the  red  shales  of  the  Sil¬ 
lery,  though  their  true  position  was  even  then  regarded  as  very  doubtful. 
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The  subsequent  study  of  these  rocks  by  I)r.  Selwyn  brought  some  new 
facts  to  light,  from  which,  both  on  stratigraphical  grounds  and  from 
i the  evidence  of  fossils  collected  at  several  points  in  the  city,  it  was 
decided  that  the  position  of  these  rocks  was  much  newer  and  altogether 
above  the  L6vis  and  Sillerv  strata.  Additional  large  collections  of 

1/  o 

fossils  from  various  points  in  thecity  were  made  during  the  past  season 
by  Messrs.  Ami  and  Giroux,  the  result  of  the  examination  of  which, 
and  some  points  in  regard  to  the  structure,  will  be  given  further  on. 

From  Wolfe’s  Cove  the  red  and  green  shales  of  the  Sillery  cross  the 
St.  Lawrence  and  appear  on  the  east  side  at  Point  Levis,  where  their 
distribution  has  already  been  given,  and  none  of  the  graptolitie  shales 
or  conglomerates  of  the  Levis  series  have  been  recognized  on  the  north 
side  of  the  river,  these  being  confined  in  this  area  to  the  town  of  L6vis 
•  itself,  where  they  rest  on  the  red  and  green  shales,  as  described,  whence 
;  they  extend  to  St.  Josep>h  and  along  the  shore  for  about  two  miles  be¬ 
low,  as  indicated  by  the  fossils  enumerated  on  page  58k.  Thence  crossing 
'the  south  channel  of  the  St.  Lawrence,  they  constitute  a  limited  area 
in  the  extreme  south-west  end  of  the  Island  of  Orleans,  the  southern 
margin  of  which  is  seen  to  be  terminated  by  a  well-defined  fault 
between  the  limestone  conglomerates,  with  their  associated  fossiliferous 
shales,  and  the  red  and  green  slates,  near  the  foot  of  the  stairs  leading  up 
from  the  head  of  the  small  cove  east  of  the  hotel.  On  the  north  side 
:  of  the  island  these  Ldvis  rocks  are  terminated  by  the  great  fault  which 
brings  up  the  black  bituminous  shales  and  limestones,  which  have  been 
formerly  described  as  of  Utica  or  Hudson  River  age,  and  which  are  the 
undoubted  extension  of  the  rocks  of  the  city  of  Quebec.  From  these 
L6vis  rocks  at  the  end  of  the  island  the  following  fossils  have  been 
obtained : — 


Recent  collec¬ 
tions  of  fossils 
at  Quebec. 


Absence  of  true 
Levis  rocks  on 
north  side  of 
St.  Lawrence 
River. 


Island  of 
Orleans  south¬ 
west  end. 


1.  Clonograptus  rigidus ,  Hall. 

2.  ?  Dichograptus  octobrachiatus,  Hall. 

3.  Dichograptus  ?  Bichardsoni,  Hall. 

4.  Ptilograptus  plumosus,  Hall. 

5.  ?  Tetragraptus  serra,  Brongniart. 

6.  Dawsonia,  sp.  indt. 

7.  “  acuminata ,  Nicholson. 

8.  Acrotreta,  sp.  nov. 

9.  (?)  Turrilepas,  sp.,  fragments,  with  the  surface  marked  by  con. 

centrically  arranged  lines  of  growth. 

On  the  south  side  of  the  ledges  on  which  this  hotel  is  built  Mr.  T.  C. 
Weston  obtained  Loganograptus. 

Leaving  for  the  present  the  development  of  these  rocks  as  seen  along 
the  shores  of  the  St.  Lawrence  and  the  several  islands  which  lie  in  the 
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channel  below  Quebec,  we  will  examine  the  structure  of  the  group  as  l 
displayed  in  the  sections  along  the  Etchemin  and  Chaudiere  rivers. 

On  the  first  of  these  streams  the  rocks  of  the  Sillery,  more  particu¬ 
larly  the  sandstones  and  associated  shales,  have  already  been  referred 
to  as  extending  upward  to  within  one  mile  of  the  railway  bridge  on 
the  Intercolonial  Railway.  Above  the  last  exposure  of  the  Sillery  sand¬ 
stone  formation  the  red,  green  and  black  shales  extend  for  fifty  chains, 
beyond  which,  to  the  bridge,  grey,  green  and  black  shales,  probably 
representing  a  slightly  lower  series,  occur.  The  great  falls  of  the 
Etchemin  occur  ten  chains  below  the  bridge,  and  the  green  and  black 
shales  here  have  yielded  to  Mr.  Weston  Obolella  pretiosa,  a  form  similar 
to  that  from  the  Sillery  of  Point  a  Pizeau.  Above  the  bridge  the  green, 
black  and  grey  shales  extend  to  a  small  brook  about  two  and  a  fourth 
miles  below  St.  Henry  village,  the  dips  all  along  being  south  20°— 50°.  I 
At  this  brook  the  red  and  green  shales  again  come  in  on  the  south  side 
of  the  anticlinal  and  extend  up  to  the  village,  in  which  space  several 
foldings  are  seen,  but  the  general  character  of  the  red,  green  and  black 
shales  is  maintained  throughout.  Above  St.  Henry  the  river  flows  for 
several  miles  through  intervales,  and  exposures  are  rare  both  on 
the  stream  and  on  the  road  between  St.  Henry  and  St.  Anselme.  Just 
above  the  village  the  stream  makes  a  great  bend  of  nearly  two  miles  to 
the  south-west,  and  then  resumes  its  regular  course.  Three-fourths  of 
a  mile  above  the  upper  part  of  the  bend,  black  and  green  and  grey 
shales,  with  hard  bands,  occur,  with  a  bed  of  limestone  conglomerate,  in 
which  Mr.  Weston,  in  1877,  obtained  from  the  pebbles  : 

1.  Leptcen  a  sericea,  Sow erby.  , 

2.  Orthis  platys,  Billings. 

3.  Camerella  varians,  Billings. 

The  associated  shales  form  a  peculiar  band,  which  is  repeated  three 
times  on  this  river  in  the  next  three  miles,  the  intervening  space  being; 
occupied  by  red  and  green  shales  of  the  Sillery  formation.  Prom  the 
black  shales  near  a  grist  mill  close  by  the  upper  exposure,  which  is 
a  half-mile  above  the  great  gorge  of  the  upper  fall,  the  following 
graptolitic  forms  weie  obtained  : — 

1.  Dicranograptus.  cf.  D.  clingani,  Carr. 

2.  CUmacograptus  bicornis  f  Hall. 

3.  Diplograptus  cf.  D.  mucronatus,  Hall. 

4.  “  sp.  indt.  ;  Polypary  with  closely  arranged  thecae, 

5.  JDicellograptus  sextans ,  Hall. 

6.  “  Moffat ensis,  Carruthers,  var.  divaricatu s,  Hall. 

7.  “  sp.  indt. ;  same  form  as  found  in  similar  rocks  from 

Crane  Island. 
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At  this  point  sharp  faultings  are  seen  on  both  sides  of  the  exposure 
>f  black  shales,  and  thence  upward  the  stream  shows  a  succession  of 
•ed  and  green  shales  for  several  miles  above  St.  Ansel  me.  Toward  Ste. 

Claire  beds  of  grey,  green  and  black  shales  occur,  with  bands  of  hard 
juartzite  of  considerable  extent,  which  latter  will  be  described  later. 

The  occurrence  of  these  black  fossiliferous  strata  on  this  river  is 
)eculiar.  At  no  other  point  south  of  the  St.  Lawrence  have  thev  been  Sin?iiar  rock* 

F  A  ,  J  and  fossils  on 

observed,  but  on  the  north  side  of  Crane  Island,  about  one  mile  above  Crane  Island, 
he  church,  and  again  on  the  south  side,  one  mile  east  of  the  wharf, 
precisely  similar  shales  are  found  containing  similar  forms.  From  the 
porth  side  of  the  island  a  small  collection  yielded  : 

1.  Dicranograptus  cf.  D.  Nicholsoni,  Hopkinson. 

2.  Dicellograptus  sextans,  Hall. 

3.  Dicellograptus  Moffatensis ,  Carruthers,  var.  divaricatus,  Hall. 

4.  Dicellograptus ,  sp.  indt. 

A  peculiar  feature  accompanying  these  black  shales  is  the  presence 
'of  heavy  beds  of  blackish,  very  hard,  cherty  shale,  precisely  similar  to 
that  seen  at  Griffin  Cove,  Gagnon’s  beach  and  the  Marsouin.  The 
pre  sence  of  D.  sextans  at  all  these  places  shows  the  horizon  of  the 
Etchemin  shales  to  be  not  far  removed  from  the  rocks  of  the  localities 
mentioned,  and  their  position  at  this  place  is  doubtless  that  of  a  Cherty  bed*, 
repeated  synclinal  upon  the  red  and  green  Sillery  shales,  complicated 
somewhat  by  faulting. 

From  the  red  and  green  shales  underlying  the  black  shales  just 
described,  Mr.  Weston,  in  1877,  collected  Obolella  pretiosa,  fragments  of 
a  Tetragraptus  allied  to  T.  PLeadi ,  Hall,  and  the  funicle  of  a  Clonograp- 
tus  allied  to  C.  rigidus  or  C.  flexilis. 

The  sections  on  the  Chaudiere  Biver  above  the  Grand  Trunk  Fail-  Sillery  shales 
way  bridge  present,  for  the  most  part,  rocks  of  the  upper  Sillery and  toS3ll3‘ 
horizon.  Hear  St.  Lambert  green  sandstones,  inters tratified  with  the 
usual  red  and  green  shales,  occur,  in  which  Mr.  Weston  has  found  an 
Obolella  like  the  form  at  the  bridge  below.  Above  St.  Lambert  black  chaudiere 
and  green  shales,  like  those  on  the  upper  part  of  the  Island  of  Orleans,  Rlver  sectl0n 
near  Patrick’s  Hole,  contain  graptolites,  with  fragments  of  Obolella  or 
Lingula.  Between  this  and  St.  Bernard  beds  of  limestone  conglomerate, 
with  green  and  black  shales,  the  pebbles  of  which  contain  fragments 
of  Orthis-like  shells  and  Crinoid  stems,  are  found,  the  associated  shales 
containing  P hyllograptus  Anna  and  P.  angustifolius.  These  indicate  a  pro¬ 
bable  synclinal  of  Levis  rocks  at  this  place,  while  the  underlying  Sil¬ 
lery  formation  is  affected  by  a  series  of  foldings  such  as  are  seen  to  the 
east  on  the  Etchemin. 
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The  relative  positions  of  the  Sillery  and  L6vis  are  well  observed  in 
the  sections  between  lister  and  Somerset,  on  the  west,  and  the  Craig 
road,  which  passes  through  Leeds.  On  the  line  of  the  Grand  Trunk, 
between  Lyster  and  Stanfold,  the  red  and  green  shales  and  hard  sand¬ 
stones  of  the  Sillery  are  well  exposed  at  intervals.  To  the  westward  of 
Lyster  they  show  down  the  Becancour  River  to  the  fault,  between  this 
formation  and  the  Hudson  River  rocks,  about  ten  miles  from  the  mouth  ii 
of  the  stream.  Along  the  railway  these  rocks  form  the  western  side 
of  a  synclinal  basin,  the  eastern  edge  of  which  appears  at  Inverness 
and  St.  Sophie.  On  the  road  east  of  Lyster  to  Ste.  Agathe  the  charac¬ 
teristic  red  and  green-striped  shales  are  seen  at  intervals  to  the  road  lead- 
ingnorth  between  ranges  xii  and  xiii  Kelson.  Blocksof  trap  are  scattered 
along  this  road,  outcrops  of  which  occur  in  places  on  range  xi.  The 
dip  of  these  red  slates  is  south-easterly.  One  mile  south  of  Ste.  Agathe 
Corner  ledges  of  bluish-grey  dolomitic  slates  and  limestone  conglom¬ 
erates  dip  S.  10°  E.  <  50°,  the  pebbles  containing  traces  of  fossils, 
which  however,  were  not  determined,  but  the  rocks  look  like  those  of 
Levis,  and  these  undoubtedly  overlie  the  red  slates  of  the  Sillery.  On 
the  road  leading  south-east  from  Ste.  Agathe  to  the  Craig  road  these 
bluish-grey  slates,  which  strongly  resemble  those  of  B  romp  ton  Falls, 
below  Sherbrooke  (see  Report  1886),  extend  for  quite  three  miles,  in 
which  probably  several  low  undulations  occur,  to  a  well-defined  syn¬ 
clinal,  the  dips  being  E.  and  H  60°  W.  These  slates  are  like  those 
associated  with  the  limestones  of  the  Arthabaska  area,  and  a  short  dis¬ 
tance  east  of  the  synclinal  they  rest  upon  limestone  conglomerates  and 
grits,  with  hard  bluish-grey  slates  like  those  near  Ste.  Agathe.  Further 
to  the  north-east  these  rocks  extend  towards  St.  Patrick,  and  reach  the 
road  to  Ste.  Marie  about  four  miles  north-east  of  St.  Sylvester.  In 
some  of  their  undulations  these  doubtless  connect  with  the  fossiliferous 
strata  and  limestone  conglomerates  of  St.  Bernard,  already  described. 
In  the  vicinity  of  St.  Patrick  they  rest  to  the  east  upon  the  red  and 
green  slates  and  sandstones  of  the  Sillery. 

In  St.  David  a  mixture  of  limestone  conglomerates  and  dolomitic 
shales  of  various  colors,  red,  green,  grey,  etc.,  occurs,  in  which  very 
diversified  dips  are  seen,  indicating  abrupt  folds  or  faults.  These  pro¬ 
bably  indicate  the  synclinal  at  this  place,  and  they  also  rest  upon  the 
red  slates  of  the  Sillery  to  the  west.  On  the  road  from  Leeds  village 
to  Inverness  the  eastern  limit  of  the  synclinal  is  bounded  by  red  and 
green  Sillery  shales  and  hard  sandstones,  one  mile  and  a-half  east  of 
Glenloyd  Mill,  where  these  rocks  dip  W.  30°.  In  the  fields  a  short 
distance  west  of  this,  ledges  of  limestone  conglomerates,  presumably  the 
extension  of  those  seen  on  the  road  from  Ste.  Agathe  to  Craig  road, 
occur.  At  the  mills  on  the  River  Becancour  the  rocks  are  greyish  and 
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duish-grey-striped  massive  slates,  like  those  of  the  Brompton  Falls  on  (;ieni«.y«i  min. 
he  St.  Francis  Fiver,  which  thence  extend  south-westerly  to  Inver¬ 
ness  Corner,  where  beds  of  limestone  conglomerate  also  occur,  with  a 
lorth-west  dip,  and  resting  on  hard  green  and  black  slates,  which  are 
iow  regarded  as  constituting  a  portion  of  the  Cambrian  system,  the 
ed  and  green  shales  being  apparently  overlapped  by  the  black  slates 
nd  conglomerate  series. 

O 

In  the  vicinity  of  Somerset,  and  between  that  place  and  Ste.  Sophie  Somerset  and 

i  5  Ste  Sophie 

tract  of  tolerably  flat  country  extends,  with  a  breadth  of  sev- 
Iral  miles.  Iu  this  area  beds  of  the  graphitic  limestone  and  black 
hales  occur,  similar  to  those  described  as  occupying  the  basins  of 
Lrthabaska  and  Danville.  These  can  be  traced  to  the  north-east  in 
ear  of  Ste.  Julie,  but  there  they  apparently  terminate.  They  overlie  a 
eries  of  blackish-grey  slates,  which  are  like  those  described  as  occur¬ 
ring  in  the  TTotton  area  of  the  last  report,  and  which  in  turn  rest  upon 
he  red  shales  and  sandstones  along  the  east  side  of  the  Grand  Trunk 
Railway  east  of  Stanfold. 

To  the  east  of  Somerset,  in  the  direction  of  Ste.  Sophie,  these  dark 
imestones  rest  upon  a  series  of  highly  altered  schists  and  schistose 
uartziferous  shales,  which  constitute  a  high  ridge  extending  towards 
d.  Norbert,  and  thence  form  the  high  belt  of  hills  toward  Halifax.  In 
his  direction  also  the  red  slate  series  is  wanting,  and  the  limestones 
re  in  apparent  contact  with  what  we  have  called  the  Pre-Cambrian 
eries. 

From  the  evidence  obtained  from  so  many  widely  scattered  localities,  Lower  position 
he  position  of  the  red  slates  and  sandstones  of  the  Sillery  beneath  the  of  the  Sillery‘ 
jossiliferous  beds  of  the  L6vis,  both  upon  the  mainland  and  on  the  upper 
nd  of  the  Island  of  Orleans,  can  be  assumed  with  considerable  certainty, 

>oth  on  stratigraphical  and  on  palaeontological  grounds,  for, while  numer- 
>us  faults  are  found,  some  of  which  are  of  great  extent,  and  great 
Iverturning  of  the  strata,  the  overlying  position  of  the  Levis  is  so 
>ften  seen  in  places  where  their  relative  positions  can  scarcely  be 
•eversed,  that  the  conclusions  above  stated  are,  it  is  believed,  no  longer 
i  matter  of  doubt. 

Before  we  take  up  the  consideration  of  the  south  side  of  the  St.  Law-  Ascending 
enee  below  Quebec  and  the  several  islands  in  the  channel,  a  brief the 
tatement  of  the  stratigraphy  as  now  held  may  be  given  for  the  better  [^ebec^oup 
•omprehension  of  the  structure  of  the  St.  Lawrence  section.  RouU  north 

Beginning,  then,  with  what  we  regard  as  the  lowest  members  of  the  war<^ 
poup,  viz.,  the  beds  near  the  central  fault  above  Cape  Eouge,  we  have 
n  ascending  order  : 

1.  Black,  green  and  grey  shales,  with  hard  and  heavy  bands  of  grey - 
sh,  sometimes  yellowish-white  quartzose  sandstone,  which  are  thickest 
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in  the  lower  portion,  and  with  occasional  thin  bands  of  limestone  con¬ 
glomerate,  the  pebbles  being  generally  small  and  the  paste  highly 
quartzose.  The  quartzites  have  occasional  scattered  pebbles  of  greyish 
limestone. 

2.  Greenish,  greyish  and  blackish,  with  occasionally  dark-reddish  oi 
purplish-tinted  shales,  with  bands  of  hard  greyish  sandstone,  generally 
fine-grained,  and  in  thickness  from  one  inch  to  a  foot,  the  massivt 
quartzites  being  absent  and  many  of  the  greenish  layers  being  coverec 
with  fucoidal  markings,  well  seen  on  the  shore  above  Cape  Rouge  anc 
in  the  cutting  along  the  road  above  that  village. 

3.  Bright-red  shales,  often  with  thin  greenish  or  greyish  bands 
which  in  places  are  calcareous.  The  rocks  on  a  smoothed  surface 
have  a  striped  red  and  green  aspect;  in  the  upper  part  occasiona 
beds  of  a  foot  or  more  of  hard  green-grey  sandstone  occur. 

4.  Red,  greenish-grey  and  black  shales,  with  interstratified  masses 
often  lenticular,  of  greenish  and  greyish  Sillery  sandstone,  ranging  ir 
thickness  from  two  feet  upward,  in  which  the  Sillery  quarries  ar< 
located.  This  is  the  typical  Sillery  sandstone,  which  ranges  from  i 
fine-grained  homogeneous  rock  to  a  fine  quartz  conglomerate,  much  o 
the  rock  being  characterized  by  the  presence  of  small  flaky  pieces  o 
shale  and  scattered  small  pebbles  or  large  grains  of  clear  quartz,  th( 
bands  of  sandstone  being  separated  by  partings  of  various  colorec 
shale.  The  local  and  lenticular  character  of  the  sandstone  is  well  seei 
in  the  Sillery  section,  some  of  the  heaviest  beds  inland  thinning  ou 
before  reaching  the  shore  in  either  direction.  In  the  upper  part,  a 
Sillery  church,  Obolella  pretiosa  occurs,  from  which  point  an  anticlina 
crosses  the  river  to  Point  L6vis,  and  appears  in  the  cliffs  at  the  Victoria 
Hotel,  where  the  same  Obolella  is  found. 

5.  The  L6vis  shales  and  conglomerates  of  Levis  city  and  the  short 
and  cliff  below  South  Quebec  and  St.  Joseph  and  tbe  west  end  o 
Orleans  Island,  the  synclinal  disposition  of  which  has  already  beer 
described. 

6.  The  black  and  greyish-striped  or  banded  shales,  overlaid  or  asso 
dated  with  the  black  and  graphitic  shales  and  limestones  of  th( 
Arthabaska  and  Somerset  synclinal,  which  latter  do  not  appear  in  th< 
Point  L6vis  and  Quebec  sections. 

t7.  The  black  or  brownish  bituminous  shales  and  limestones  of  th< 
city  of  Quebec  and  north-west  side  of  the  Island  of  Orleans  of  Trenton 
Utica  age. 

The  south  shore  of  the  St.  Lawrence  below  L6vis  displays,  for  sev 
eral  miles,  strata  abounding  at  certain  points  with  graptolites,  th< 
principal  forms  of  which  have  already  been  enumerated.  Thirty 
chains  below  the  lowest  fossil  locality,  or  three  miles  below  the  ferrj 
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yharf  at  St.  Joseph,  a  well-defined  fault  is  seen,  the  strata  in  the 
ntermediate  space  being  thrown  into  several  sharp  folds.  This  shore  above 
ault  brings  up  a  series  of  limestone  conglomerates  and  shales,  which  De:ium,,nt' 
n  aspect  resemble  the  rocks  of  divisions  1  and  2  of  the  Cape 
touge  section.  The  conglomerates  here  occur  in  thin  bands,  of  which 
he  first  has  a  thickness  of  fifteen  feet  in  the  cliff,  thinning  into  three 
eet  on  the  beach.  Band  2,  separated  from  this  by  thirty-three  feet  of 
greenish  and  greyish  shale,  is  eleven  feet  thick,  and  is  made  up  of  large 
md  small  pebbles  of  siliceous  dolomite  and  grey  limestone,  in  a  hard 
iliceous  paste.  Band  3  has  nearly  all  its  pebbles  of  dark-grey  lime- 
tone,  with  calcite  and  thin  pieces  of  shale,  with  a  thickness  of  ten 
eet,  and  is  flanked  on  the  south-east  side  by  grey  sandy  and  quartzose 
lags  and  green-grey  shales.  The  series  dips  S.  65°  E.  <  55°.  The  pebbles 
•f  the  conglomerate  yielded  fragments  of  trilobites,  which  have  been 
■xamined  by  Mr.  Ami  and  found  to  be  portions  of  Olenellus  Thompsoni 
yith  Olenoides  or  Microdiscus.  The  bard  quartzose  sandstone  on  the  east 
lank  contains  also  scattered  pebbles  of  greyish  limestone. 

The  fault  at  this  place  apparently  marks  the  eastern  limit  of  the  Eastern  limit 
'ossiliferous  or  graptolitic  shales  of  the  L£vis  formation,  and  no  beds  of  the  shore'1*  n 
Uvis  aspect  appear  east  of  this  point,  as  far  as  our  observations 
xtended  during  the  past  season.  Between  this  and  Beaumont  green 
md  grey  slates,  with  thin,  hard  bands  of  quartzite,  and  occasionally 
hin,  grey  limestones  and  fine  limestone  conglomerates  occur,  which 
•epresent  the  rocks  of  division  2.  From  certain  hard,  sandy  beds,  one 
nile  east  of  the  conglomerates,  numerous  graptolitic  forms  were 
•btained,  most  of  which  were,  however,  fragmentary  and  difficult  to 
letermine.  They  are,  however,  similar  to  others  found  near  St.  Michel 
yith  Obolella  pretiosa.  and  may,  therefore,  be  assigned  generally  to  the 
auna  of  the  Sillery. 

In  this  space  the  strata  are  most  intricately  folded;  the  green  hard  Beaumont, 
lates  and  sandstones  constituting  the  lower  part  and  showing  at  times 
n  the  anticlinals,  while  in  the  synclinals  the  red  and  green  striped 
hales  come  in.  A  mile  and  a-half  west  of  Beaumont  Brook,  ten 
nticlinals  can  be  seen  in  the  space  of  fifteen  chains,  the  rock  being 
he  hard  greenish-grey  shales  and  hard  quartzite  beds  of  division  2. 

-he  apparent  plasticity  of  the  rocks  at  the  time  of  their  folding 
s  here  remarkably  displayed,  since  the  beds  curve  in  sharp  bends 
yithout  the  smallest  indication  of  crushing  or  cracking,  the  hard  sand- 
tones  apparently  being  precisely  the  same  on  the  concave  side  of  the 
rches  as  in  the  convex.  Many  of  the  green  shales  associated  with 
he  red  along  this  part  of  the  coast  are  thickly  marked  with  beautiful 
mpressions  of  fucoids.  The  beds  of  the  Sillery  sandstone  do  nor 
ppear,  though  heavy  beds  of  hard  grey  quartzite  show  at  intervals, 
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but  these  are  apparently  the  equivalents  of  the  lower  part  of  division 
of  the  Cape  Rouge  section.  Frequent  faults  occur,  and  below  Beat 
mont  Brook  these  are  repeated  every  few  chains,  their  position  bein.j 
in  many  cases  marked  by  a  jog  in  the  coast  line,  which  follows  th 
line  of  the  fault,  and  a  similar  series  of  green,  grey  and  red  shales  i 

repeated  several  times.  j 

But  little  variety  occurs  in  the  character  of  the  rocks  between  Beat 
mont  and  St.  Michel  de  Bellechasse.  Repetitions  of  green,  grey  an 
black  shales,  with  hard  quartzites  and  occasional  thin  bands  of  linn 
stone  conglomerate  form  the  anticlinals,  and  red  and  green  shales  wit 
thin  hard  bands  of  calcareous  sandstone,  and  reddish  limestone,  at  time 
dolomitic,  shew  in  the  upper  part.  These  rocks  strike  from  north  1 
north-east  across  the  south  channel  of  the  St.  Lawrence,  and  reach  tt 
south  side  of  the  Island  of  Orleans,  between  St.  Laurent  and  its  east  en 
called  Traverse  Point,  the  strata  of  that  section  being  identical  wil 
those  of  the  shore  just  described.  One  mile  east  of  the  wharf  .at  8 
Michel,  green,  grey  and  black  shales  and  thin  hard  sandstones,  oveila 
by  reddish  shales,  contain  fossils,  among  which  were  recognized  : 

1.  ?  Dichogr ciptus  ramulus,  Hall. 

2.  Dendrograptus ,  sp. 

3.  Dawsonia,  sp. 

4.  Obolella  desiderata 1  Billings,  or  a  closely  allied  species. 

5.  Obolella  pretiosa ,  Billings. 

6.  Acrotreta,  sp. 

Half  a  mile  further  east,  in  a  band  of  black  shale,  Dietyonerna ,  cf., . 
delicatulum ,  Hn.  (preoccupied),  and  a  species  of  Bryograptus,  are  four 

From  this  to  the  extremity  of  the  point,  two  miles  below  the  whi 
at  St.  Michel,  the  usual  series  of  black,  green  and  red  shales  occupy  t 
shore.  At  the  point  a  well  defined  anticlinal  brings  up  the  blac 
green  and  grey  shales  of  division  2.  These  extend  across  the  stri 
to  the  mouth  of  the  Boyer  River,  near  which  another  crushed  an 
clinal  in  similar  rocks  is  seen.  Thence  to  Yallier  Point,  which  is  t 
west  extremity  of  Bellechasse  Bay,  the  rocks  of  division  2  are  contii 
ously  exposed,  being  overlaid  to  the  south  along  the  road,  beyond  I 
Yallier  Church,  by  the  red  shales  and  sandstones  of  the  Sillery.  Twen 
chains  south  of  Yallier  Point  these  older  rocks  are  overlaid  by  the  r 
shales  on  the  shore  of  the  west  side  of  the  Bay,  whence  they  exte 
to  Berthier  Village.  East,  of  Berthier  to  St.  Thomas  the  shore 
entirely  occupied  by  the  red  and  green  shales,  and  grey  or  occasiona 
brown  sandstones  of  the  true  Sillery  of  division  4.  They  strike  alo 
the  shore,  which  keeps  nearly  along  the  crest  of  an  anticlinal 
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several  miles.  In  the  Village  of  St.  Thomas  these  shales  have  yielded 
9 bolella  pretiosa  and  sponge  spicules.  Thence  to  L'Islet  the  same  rocks  sc  Thomas  to 
u*e  continuously  exposed,  the  headland  of  Cape  St.  Ignace  being 
•omposed  of  the  Sillery  grits.  Near  L’Islet,  in  the  green  shales  asso¬ 
ciated  with  the  red,  Obolella  pretiosa  and  an  allied  form  probably 
9.  desiderata ,  were  found  at  several  points,  the  rocks  in  the  inter- 
nediate  space  being  thrown  into  a  series  of  anticlinals  with  south  or 
lorth  dips  at  angles  of  60°  to  S5°. 

East  of  L’Islet  the  red  and  green  shales  present  heavy  ledges  which  L  riettoSt. 
orm  prominent  ridges  along  the  shore  for  some  distance,  and  extend  to 
he  Trois  Saumons  River.  At  the  L'Islet  wharf  the  associated  sand¬ 
stones  contain  an  interstratificd  bed  of  fine  limestone  conglomerate  four 
oten  feet  thick,  with  small  pebbles  of  limestone  and  quartz, which  shades 
into  grit.  Along  this  part  of  the  coast  the  strike  follows  the  shore 
ine.  the  dip  being  S.  30°  E.  <<  60°-S0°.  Between  Trois  Saumons  and 
:he  brook  one  mile  to  the  east,  the  green  and  black  shales  with  thin 
hard  bands  occupy  the  shore,  an  anticlinal  occurring  midway,  and 
hence  east  to  near  the  wharf  at  St.  Jean  Port  Joli  the  ordinary  red 
md  green  shales  of  division  3  are  seen.  Slightly  lower  beds  occur  at 
he  wharf  at  St.  Jean,  with  thin  beds  of  hard  grey  limestone  ;  but  150 
paces  east  red  and  green  shales  again  come  in  and  extend  to  within  five 
miles  of  the  church  of  St.  Roch  des  Aulnets.  At  this  place  a  series  of  Fossils, 
anticlinals  show  on  the  several  points  bringing  up  the  lower  beds  of 
livision  2,  with  bands  of  greyish  limestone  holding  remains  of 
small  trilobites,  among  which  an  Agnostus  was  recognized.  These 
are  associated  with  black  and  green  shales,  and  they  are  repeated 
at  intervals  for  one  mile  and  a-half  along  the  shore,  when  a  fault 
and  sharp  anticlinal  again  bring  into  view  the  red  and  green  shales 
which  extend  thence  to  St.  Roch. 

In  these  red  and  green  shales  Obolella  pretiosa  also  occurs,  and  St  Roch  to 

°  r  \  River  du  Loup 

near  St.  Roch  the  beds  of  hard  Sillery  sandstones  have  associated 
beds  of  limestone  conglomerate,  which  now  begin  to  constitute  an 
important  feature  in  the  Sillery  rocks  of  this  area.  In  no  part  of  the 
shore  have  we  found  any  rocks  which,  from  their  lithological  character 
or  their  contained  fossils,  should  be  assigned  to  a  lower  horizon 
than  the  lower  Sillery.  From  this  to  River  du  Loup  the  shore  pre¬ 
sents  the  same  general  aspect,  except  that  the  quartzites  which  have 
a  considerable  development  to  the  south  of  St.  Michel  and  St.  Thomas 
come  to  the  shore  above  St.  Roch.  owing  to  a  sudden  change  in  the 
strike  northward  towards  the  St.  Lawrence  at  this  place.  This  north¬ 
ward  change  of  strike  extends  from  a  point  four  miles  west  of  St. 

Roch  to  the  St.  Roch  Post  Office  and  Brook,  which  is  two  miles 
east  of  the  church.  Beyond  this  the  strike  rapid!}7  assumes  a  more 
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easterly  direction,  which  continues  along  the  shore.  By  this  deflectior 
the  heavy  beds  of  quartzite,  with  the  associated  red  and  green  shale* 
which  form  the  prominent  ridges  to  the  south  from  St.  Gervais  t( 
L’Islet  are  brought  to  the  coast,  and  thence  extend  to  and  beyonc 
Biver  du  Loup.  In  all  this  stretch  of  coast  from  St.  Michel  to  Biver 
du  Loup  no  fossils  other  than  Obolella  and  sponge  spicules  hav( 
been  found,  with  the  exception  of  a  small  collection  of  bivalve  shells 
and  fragments  of  trilobites  near  Notre  Dame  du  Portage,  and  some  in 
distinct  graptolites  associated  with  Obolella ,  at  the  crossing  of  th< 
Buisseau  de  L’Eglise,  on  the  Intercolonial,  and  three  miles  east  o 
St.  Paschal  station,  among  which  were  Climacograptus,  sp.,  JDiplc 
graptus,  sp.,  Nemagraptus,  sp.  indt.,  Bidymo  graptus ,  (?)  sp. 

In  the  collection  from  Notre  Dame  du  Portage  the  following  gener: 
were  recognized: — 


1.  Obscure  graptolite,  with  a  long  stipe. 

2.  Lingula ,  sp.  nov.  (?),  (a  small  narrow  shell,  with  brown  test  an< 

lamellar  lines  of  growth.) 

3.  Obolella ,  like  a  young  specimen  of  0.  pretiosa. 

4.  Orthis,  sp. 

5.  Strophomenoid  shell. 

6.  Fragments  of  a  pteropod-like  organism. 

7.  Beyrichia,  sp.  (With  prominent  crescentic  sulcus  and  eccentri 
lobe.) 

* 


The  relations  of  the  areas  of  quartzose  sandstones,  and  red  and  gree; 
shales  of  this  interior  belt  to  the  typical  Sillery  of  the  coast  section 
may  now  be  considered ;  and  this  is  an  important  point,  since  in  th 
Beport,  1869,  as  already  pointed  out,  these  rocks  were  in  part  regards 
as  of  Potsdam  age,  on  the  evidence  of  Salterella  in  the  pebbles  of  th 
associated  conglomerates  and  supposed  markings  of  Scolithus.  South  c 
St*  Gervais. to  Levis,  the  ridges  of  Sillery  sandstones,  which  are  often  of  considerabl 
extent,  occur  as  lenticular  areas,  and  extend  on  the  St.  Henry  road  fo 
about  three  miles.  To  the  south  of  this,  along  the  Etchemin,  the  sane 
stones  do  not  apppear  till  we  reach  the  vicinity  of  Ste.  Claire;  th 
intervening  space  being  occupied  by  the  series  of  red,  green  and  blac 
shales,  already  described.  Eastward  to  St.  Charles  junction,  the  rock 
described  on  the  coast  section  about  Beaumont,  shales  of  various  color 
are  found,  but  a  couple  of  miles  east  of  St.  Charles,  ridges  of  the  Siller 
sandstone  rise  from  the  flat  country  to  the  south  of  the  railway 
Between  St.  Charles  and  St.  Gervais  red  shales  occur,  which,  along  th 
course  of  the  Boyer  Biver,  extend  to  St.  Henry.  A  low  ridge  c 
the  Sillery  is  seen  near  the  road  to  St.  Gervais,  about  two  milt 
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outh  of  St.  Charles.  At  St.  Gervais  a  very  considerable  de- 

evelopment  of  this  highly  quartzose  sandstone  begins,  the  composi- 

ion  of  which,  except  for  its  rather  more  siliceous  aspect,  is  precisely  '(^eime.0 

ke  the  rock  of  the  Sillery  quarries,  small  pebbles  and  grains  of 

uartz,  and  pieces  of  greyish  or  black  shales,  often  of  considerable  size, 

eing  found.  As  with  the  typical  Sillery  of  the  shore,  the  hard  quartzites 

re  interstratified  with  red,  green  and  black  shales.  South  of  St. 

fervais,  towards  St.  Anselme,  these  rocks  terminate  about  three-eighths 

if  a  mile  from  the  corner,  beyond  which  the  red  and  green  shales  con- 

inue  to  St.  Anselme.  About  one  mile  north  of  the  road  between  St. 

Lnselme  and  St.  Henry,  and  a  short  distance  west  of  St.  Anselme,  a 
eavy  boss  of  trap  cuts  through  the  shales,  with  which  are  associated  at 
his  place  beds  of  sandstone  and  grit  of  Sillery  aspect.  Along  the  road 
!  3adin£  south-west  from  St.  Gervais,  Mr.  Weston  obtained  the  usual 
illery  fossil,  Obolella  pretiosa ,  from  the  green  and  red  shales.  Between 
it.  Gervais  and  St.  Baphael,  the  quartzite  forms  conspicuous  white  st.  Gervais  to 
feathering  ridges,  their  interstratification  with  the  red,  black  and lSt' liaphael* 
reeii  shales  being  well  seen  at  the  brook  and  mill,  one  mile  and  a  half 
orth-east  of  the  former  place.  Here,  Mr.  Weston  also  obtained 
Obolella  pretiosa,  a  Linguloid  shell,  crinoidal  fragments  and  a  Butho- 
rep/us.  The  same  Obolella  was  obtained  from  interstratified  shales 
i  quartzite  at  River  du  Sud,  beyond  St.  Raphael,  also  near  St.  Francois 
hurch,  at  St.  Thomas  and  at  Berthier,  the  specimens  being  in  all  cases 
reciscly  similar  to  those  found  at  the  railway  bridge  on  the  Chaudiere. 

Between  St.  Thomas  and  L’lslet  the  ridges  of  quartzite  and  shales 
prm  a  range  of  hills,  just  to  the  south  of  the  back  concession  road,  about 
wo  miles  and  a-half  from  the  Intercolonial  railway.  About  St.  Aubert  st.  Aubert. 
hese  quartzose  rocks  vary  much  in  character,  at  times  being  hard  and 
iliceous,  at  others  resembling  the  typical  Sillery  rock.  Considerable 
reas  of  limestone  conglomerate  are  associated  with  them  near  this 
loint,  as  well  as  in  the  ridges  three  miles  south  of  St.  Thomas.  They 
rst  show  along  the  shore  road  in  conspicuous  beds  on  the  road  between 
lit.  Jean  Port  Joli  and  St.  Roch,  about  three  miles  below  the  former 
dace,  where  they  are  clearly  an  interstratified  portion  of  the  red  and 
;reen  shale  and  sandstone  seines  of  the  Sillery  formation.  The  con¬ 
glomerates  are  composed  of  pebbles  of  quartz,  greyish  limestone  and  EMn  Ro;uL 
andstone,  cemented  by  a  gritty  and  highly  quartzose  or  sand}^  paste. 

)n  the  Elgin  road,  which  goes  south  about  four  miles  below  St.  Jean, 
lard  quartzose  sandstone,  with  limestone  conglomerate  and  red  and 
;rcen  shales,  occur  at  intervals  to  the  railway.  South  of  this,  exposures 
>f  sandstones  are  also  seen,  but  at  the  corner  of  the  back  road  leading 
icross  to  St.  Aubert,  great  ledges  and  ridges  of  this  quartzose  sand¬ 
stone  come  in.  This  rock,  while  weathering  white,  is,  on  fresh 
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fracture,  a  brownish  grey,  in  which  respect  it  resembles  the  bands  o.  ‘ 
Sillery  sandstone  on  the  Island  of  Orleans,  below  St.  Jean.  The  asso 
dated  conglomerates  are  made  up  of  large  and  small  pebbles  of  greyisl 
and  sometimes  brownish  sandy  limestone,  sandstone  and  quartz  anc 
the  mass  of  the  sandstone  contains  bits  of  shale  and  pebbles  of  quartz 
like  the  typical  rock  of  Sillery  ;  the  associated  black  and  green  shalei 
west  of  St.  Aubert  contain  Obolella  pretiosa  also. 

Near  St.  Aubert  these  rocks  change  their  strike  and  run  towards 
the  coast,  reaching  it  above  St.  Rochs,  as  already  described.  hurthe]| 
east  a  repetition  of  these  show  in  similar  conspicuous  ridges  anc 
rounded  hills,  which  rise  abruptly/rom  the  flat  plain  along  the  line  o 
the  Intercolonial  between  St.  Roch  and  Ste.  Anne  de  la  Pocatiere.  Ii 
many  places  the  ridges  of  quartzose  sandstone  west  of  and  in  th< 
vicinity  of  Ste.  Anne  have  interstratified  beds  of  limestone  conglom 
erate,  like  that  near  St.  Aubert.  These  ridges  of  conglomerate  anc 
quartzite  west  of  Ste.  Annejiave  an  anticlinal  structure,  the  opposim 
dips  to  the  north  and  south  being  well  seen  on  the  road  half  a  mil 
west  of  the  church.  The  anticlinal  in  the  underlying  red  and  greei 
Sillery  shales  is  also  seen  just  on  the  rise  of  the  hill  south  of  th 
church,  and  again  one  mile  east  of  the  village.  That  these  beds  o 
shale,  quartzite  and  conglomerate  are  of  the  horizon  of  the  Sillery  fur 
ther  west  is  seen  in  the  presence  of  0.  pretiosa ,  as  well  as  in  the  gen 
eral  character  of  the  strata.  In  the  conglomerates,  many  of  the  pebble 
are  derived  from  some  lower  band  of  limestone  conglomerate.  Th 


same  peculiarity  was  observed  in  the  rocks  ot  the  Brandy  Pots,  lying  ii 
the  St.  Lawrence  off  River  du  Loup,  where  precisely  similar  beds  occu 


as  at  Ste.  Anne.  The  same  character  of  sediments  occupy  the  countr 
about  Kamouraska  and  the  back  country,  showing  along  the  severs 
roads  running  southward  towards  the  boundary.  These  have  aliead^ 
been  described  fully  in  the  report  of  Mr.  Richardson,  1869.  On  th 
road  from  River  du  Loup  to  Lake  Temiscouata  they  occupy  vhe  sec 
River  du  Loup  tion  between  the  St.  Lawrence  and  nearly  to  the  crest  of  the  ridge  a 
eoimta?  Temis'  St.  Honore,  midway  to  the  lake,  alternations  of  red,  green  and  blacl 
shales,  with  great  areas  of  whitish  weathering  quartzose  sandstone 
being  visible  at  intervals;  but  at  St,  Honore,  the  underlying  black 
wrinkled  slates  of  the  Cambrian  anticlinal  come  into  view,  and  exten 
southward  to  the  vicinity  of  St.  Louis  de  Ha  Ha.  This  country  ha 
been  worked  out  by  Messrs.  Bailey  and  Mclnnes. 

Orleans  island  The  islands  which  lie  in  the  channel  of  the  river  below  Quebec  forri 
to  Crane  Island  a  chain  neariy  forty  miles  in  length,  extending  from  Orleans  Islam 

to  the  Isle  of  Cranes,  which  is  opposite  to  St.  Thomas  and  LTslet.  0 
these  Orleans  Island  is  the  largest,  having  a  length  of  twenty  miles  fron 
the  South-West  Point  to  Point  Traverse,  and  a  breadth  in  its  wides 
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)art  of  about  five  miles.  Alomr  its  shores,  throe  rock  formations  are  Orleans  Island, 


►r  Hudson  Eiver  age;  that  on  the  south-west  end,  known  as  the  Levis; 
md  that  of  the  south,  and,  in  fact,  comprising  nearly  the  whole  of  the 
sland.  which  we  regard  as  the  Sillery,  and  probably,  in  great  part,  its 
ower  portion.  The  rocks  of  the  Levis  formation  of  the  south-west 
>nd,  with  their  contained  fossils,  have  already  been  described  on  p.  59  k 
The  rocks  of  the  south  shore  to  Traverse  Point  are  identical  in 
character  with  those  of  the  shore  from  above  Beaumont  to  St. 

\Iichel,  being,  in  fact,  the  extension  of  those  across  the  river  chan¬ 
nel  to  the  island.  Like  those  of  the  mainland,  they  also  contain 
Obolella  p?'etiosa,  with  fragments  of  graptolites,  at  several  points, 
nit  no  traces  of  the  Levis  rocks  proper  are  seen  below  the  fault 
which  cuts  off  this  formation  east  of  the  Island  Hotel.  The  Sillery 
sandstones  are  but  slightly  developed.  On  the  line  of  section  between 
St.  Jean  and  St.  Famille,  and  at  the  eastern  half  of  the  island, 
the  general  structure  is  seen  to  be  that  of  a  double  anticlinal, 
affected  by  various  minor  folds,  along  which,  at  two  points,  hard 
Sillery  sandstones  come  to  view.  On  the  north-east  end  of  the  island, 
heavy  beds  of  coarse,  green,  sandy  shales,  passing  at  times  into  a  shaly 
sandstone,  occur  along  the  road  between  St.  Famille  and  St.  Francois. 

These  are  associated  with  red  and  green  shales  along  the  shore,  in 
which  respect  they  are  like  the  Sillery,  and  at  the  east  end  of  the 
island  include  a  band  of  limestone  conglomerate  twenty  feet  thick, 
which  in  aspect  is  like  that  described  from  St.  Aubert  and  St.  Anne  de 
la  Pocatiere.  It  is  probable,  therefore,  that  the  great  bulk  of  the  sedi¬ 
ments  on  this  island  is  the  true  equivalent  of  the  Sillery  formation. 

The  rocks  of  the  north  side  which  are  separated  from  those  just 

described  by  a  well-defined  fault  of  considerable  extent,  are  divisible 

into  two  portions.  Of  these  the  lower  series,  stratigraphically,  is  the 

black  bituminous  shale  and  brown  limestone  of  the  extreme  north-west 

end,  called  False  or  West  Point.  The  rocks  extend  along  the  road  North  side  of 

towards  St.  Pierre  for  seventy  chains,  where  their  contact  with  the  Is,and- 

green  and  grey  shales  of  the  Levis  formation  takes  place.  At  a  small 

brook  about  half  a  mile  further  east,  the  limit  of  the  black  bituminous 

shales  is  seen,  a  fault  separating  them  from  the  grey  and  green-grey 

shales.  Below  this  point,  greyish  and  greenish  shales  and  sandstones 

of  Hudson  Eiver  age  occupy  the  shore,  and  show  along  the  road  down  Hudt.on  River 

the  north  side  of  the  island  for  several  miles  above  Ste.  Famille. rocks* 

They  are  also  seen  on  the  road  traversing  the  island  to  St.  Jean  for 
nearly  three-fourths  of  a  mile  south  of  Ste.  Famille  Corner,  the  ex¬ 
posures  not  being  continuous,  but  below  Ste.  Famille  they  are  readily 
seen  for  one  mile  and  three-fourths  to  the  sharp  bend  in  the  road 
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to  the  southward  and  a  small  brook,  where  they  are  brought  into 
contact  with  the  red  and  green  shales  of  the  Sillery  by  a  fault.  This 
fault  is  well  seen  on  the  shore  two  miles  east  of  Ste.  Famille,  the 
rocks  of  Hudson  River  age  being  greyish  sandstones  and  shales,  with 
beds  of  greyish  limestone,  which  are  much  crushed  along  the  line  of 
contact.  Graptolites  of  Hudson  River  type  occur  in  the  shales  at  this 
place. 

Concerning  the  age  of  the  greyish  beds  of  this  section  there  can  be 
but  little  doubt.  They  are  identical  in  character  with  those  from  the 
opposite  or  north  side  of  the  St.  Lawrence,  as  well  as  those  of  Ste.  Croix, 
above  Quebec,  which  contain  typical  Hudson  River  forms.  But  the 
Utica  age  of  the  blackish  shales  and  limestones  is  still  somewhat  uncer¬ 
tain.  Large  collections  of  fossils  were  made  from  these  strata  during 
the  past  season,  which  show  them  to  be  of  the  same  horizon  as  the 
rocks  of  the  Citadel  Hill,-  Quebec,  as  well  as  those  of  the  north  side 
of  the  Gaspe  Peninsula,  of  the  Marsouin  River,  Griffin  Cove,  and 
Gagnon’s  Beach. 

The  black  shales  and  limestones  below  the  village  of  St.  Pierre, 
which  should  underlie  the  Hudson  River  strata,  are  not  visible  along 
the  north  side  of  the  Island,  owing  probably  to  the  great  stretch  of 
mud  flats  in  this  direction;  but  they  should  occupy  a  portion  of  the 
North  Channel,  and  be  brought  into  place  by  a  fold  or  anticlinal  in  this 
direction,  which  repeats  the  Hudson  River  beds  of  the  north  side. 

From  the  conclusions  of  Prof.  Lapworth  it  seems  probable  that  the 
horizon  of  the  black  shales  is  that  of  the  upper  part  of  the  Trenton  or 
transition  to  the  lower  Utica,  but  closer  study  of  the  fossils  from 
Quebec  will  be  necessary  to  definitely  determine  their  exact  position. 

Between  the  fault  which  cuts  off  the  L^vis  on  the  south  side,  east  of 
the  Hotel,  and  the  village  of  St.  Laurent,  five  miles  and  a  half  distant, 
sixteen  well  defined  anticlinals  are  recognized  in  the  rocks  along 
the  shore.  These  consist  for  the  most  part  of  red,  green,  grey 
and  black  shales,  with  hard  bands  of  grey  sandstone  which  are  some¬ 
times  of  considerable  thickness,  like  the  strata  of  Point  a  Pizeau  and 
Sillery.  In  some  of  the  an4iclinals,  the  hard  grey  quartzose  sandstone 
and  green  shales  of  the  lower  part  of  the  Cape  Rouge  section  are  brought 
to  view,  and  occasional  beds  of  hard  siliceous  limestone  conglomerate, 
like  that  above  Beaumont,  come  to  the  shore  in  beautiful  folds,  overlaid 
in  the  synclinals  by  the  red  and  green  shales  of  the  upper  Sillery  series. 

Below  St.  Laurent,  toward  St.  Jean,  the  shore  for  some  miles  is 
occupied  by  the  red  shales.  Midway,  black  and  green  shales  hold 
Obolella  and  imperfect  graptolites,  the  rock  resembling  that  of  the 
Chaudiere  Bridge.  Below  St.  Jean,  the  red  and  green  rocks  continue  to 
the  mouth  of  the  Lelphine  River,  beyond  which  the  series  of  green, 
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flack  and  grey  shales  and  quartzose  sandstone,  which  constitute 
livisions  1  and  2  of  the  Cape  Eouge  section,  come  in  and  extend  in  a 
series  of  folds  to  the  eastern  extremity  of  the  island,  around  which  they 
ire  well  exposed  to  the  cove  at  the  north-east  end. 

A  section  on  the  road  between  St.  Jean  and  Ste.  Famille  passes  over&r-  J!V*n  t0  Stc- 
wo  well  defined  ridges  separated  nearly  midway  by  a  flat  half  a 
nile  in  width,  through  which  a  brook  flows  eastward.  The  southern 
portion  of  each  ridge  is  composed  of  red  and  green  striped  shales,  under¬ 
aid  by  green-grey  shales  and  hard  sandy  beds,  indicating  the  two  anti- 
■  finals  noted  above. 

Madame  Island  and  Isle  Eeaux  lie  to  the  south-east  of  the  east  end  of  Madame  stand 
Orleans  Island,  and  distant  from  it  one  and  a  half  to  two  miles.  The 
firmer,  or  more  westerly,  has  a  length  of  130  chains  and  a  maximum 
breadth  of  thirty  chains.  The  latter  has  a  length  of  225  chains  and  a 
)readth  of  about  twenty-five  chains.  At  low  tide,  extensive  reefs  of 
hale  and  sandstone  extend  in  all  directions,  and  nearly  connect  the 
wo  islands.  They  are  both  generally  flat,  but  each  has  a  low  ridge 
extending  along  the  centre  of  the  island.  Madame  Island  is  composed 
ntirely  of  grey,  green  and  black  shales,  probabh  of  division  1,  with 
everal  prominent  reefs  of  hard  quartzose  sandstone  off  the  east  end, 
imilar  to  those  found  at  Traverse  Point  on  the  east  end  of  Orleans 
siand.  These  reefs  curve  across  the  flats  at  the  east  end,  and  then  bend 
harply  to  the  eastward,  where  they  skirt  the  flats  to  the  southward  of 
teaux  Island,  being  visible  at  low  tide. 

The  rocks  of  Eeaux  Island  are  slightly  higher  in  the  series,  being  Reauxlsiaui. 
•lack,  green,  grey  and  red  shales,  like  those  near  St.  Michel  on  the  main 
and,  and  contain  Obolella  pretiosa ,  as  at  that  place.  In  neither  of  these 
1  slands  do  beds  of  limestone  conglomerate  appear.  Grosse  Isle,  which 
s  the  seat  of  the  Quarantine  Station,  lies  one  mile  and  a-half  south-east 
•f  the  east  end  of  Eeaux  Island.  This  island,  with  Patience,  the 
brothers,  Barrier,  Two  Head,  Canoe,  Mill,  Pace,  Margaret  and  Cliff 
slands,  forms  a  chain  lying  about  the  centre  of  the  Eiver,  and  showing 
ocks  of  general  similarity.  On  all  of  these  islands,  some  of  which 
re  of  small  size,  the  strata  are  greatly  folded.  In  the  Eeport  of 
866-69,  the  most  of  these  rocks  were  assigned  to  the  Lauzon  division 
>f  the  Quebec  group.  The  rocks  of  Grosse  Isle  may  be  described  as 
airly  representing  the  rest  of  the  group. 

Along  the  north  side  and  forming  the  greater  part  of  a  ridge  which  Grosse  tie. 
raverses  the  central  and  western  half  of  the  island,  grey  and  greenish 
andy  shales,  holding  scattered  pebbles  of  limestone,  occur  in  places 
orming  a  tolerably  coarse  sandy  grit,  like  that  in  the  north-east  end  of 
Means  Island.  This,  probably,  represents  the  lowest  part  of  the  series, 
ucceeding  which,  on  either  side,  are  beds  of  greenish-sjrev  sandy  shales. 
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holding  many  pebbles  of  limestone  and  passing  gradually  into  a  true: 
shaly  limestone  conglomerate.  These  directly  underlie  the  limestone 
conglomerates  proper,  which  occur  in  beds  from  two  to  ten  feet  thick  i 
associated  with  red,  green  and  black  shales,  hard  sandstones  and  dolo  j 
mi  tic  limestone.  The  general  aspect  oi  these  rocks  is  similar  to  th( 
conglomerates  of  Beaumont  and  the  east  end  of  Orleans  rather  than  to 
those  of  Levis.  While -several  foldings  occur,  the  general  structure  o 
the  island  is  that  of  a  double  anticinal,  the  synclinal  extending  througl 
the  centre,  and  being  occupied  by  the  red  and  green  shales  of  the  uppe] 
Sillery,  without  the  beds  of  sandstone.  These  red  strata  occup^j 
most  of  the  south  side  of  the  island,  more  particularly  east  of  the 
Quarantine  wharf;  the  extreme  west  point,  which  is  a  small  island  a; 
high  tide,  being  composed  of  green  grits  like  the  rock  of  the  northern 
ridge.  The  limestone  conglomerates  are  especially  developed  on  tfc 
north-east  shore,  where  they  extend  west  for  fifty  chains  from  th 
,  eastern  extremity.  From  the  pebbles,  small  fragments  of  trilobite, 

were  obtained,  but  no  fossils  preserved  sufficiently  for  detei urination. 

Patience  island  Patience  Island  lies  to  the  north  of  Grosse  Isle,  five-eighths  of  a  mil , 


Two  Head 
Island. 


Crow  and 
Heron  islands. 


distant.  It  consists  of  a  central  ridge  of  the  same  green  sandy  shale; 
and  grit,  flanked  on  either  side  by  the  slaty  conglomerate,  with  heavl 
beds  of  limestone  conglomerate  on  its  eastern  end,  where  the  rock 
are  thrown  into  a  series  of  sharp  folds,  the  synclinals  being  occupie 
by  red  and  green  shales.  The  same  rocks  are  seen  in  each  of  the  Tw 
Brothers,  which  lie  midway  between  the  eastern  ends  of  Patience  Islam 
and  Grosse  Isle.  On  Barrier  Island,  sixty  chains  north-east  of  tb 
latter,  only  the  green  sandy  shales  remain,  in  which,  however,  th 
anticlinal  structure  is  visible. 

On  Two  Head  Island,  which  presents  to  the  west  a  bold,  almo^ 
impassable  cliff  of  the  hard,  green,  shaly  sandstone,  these  rocks  ai 
flanked  on  the  south  side  by  the  pebbly  shales,  but  on  the  north  by  , 
very  complicated  set  of  limestone  conglomerates,  and  led  and  g^C 
shales.  The  arched  structure  of  the  conglomerates  is  beautifully  see 
at  several  points,  and  especially  in  a  small  detached  islet  off  the  eai 
end,  where  the  rocks  have  been  cut  squarely  off,  and  present  a  very  fii 
section,  showing  the  green  gritty  shales  at  the  base,  the  pebbly  gret 
slates  and  red  beds  above,  and  the  limestone  conglomerates  at  the  ere 
of  the  anticlinal. 

There  are  two  small  islets,  Crow  and  Heron,  to  the  north-east 
Two  Head  ;  the  most  westerly  of  these,  Heron,  shows  a  synclinal  at  tl 
western  end.  from  which  the  limestone  conglomerates  have  been  swe] 
away,  the  green,  sandy  shales  remaining.  On  Crow  Island  the  non 
side  is  occupied  by  the  usual  green,  sandy  beds,  while  the  south  sho\ 
red  and  green  shales  of  Sillery  aspect.  The  structure  of  this  islet 
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also  a  synclinal.  Further  east,  Canoe  Island  lies  to  the  north  of  Crane 
Island,  and  has  a  length  of  125  chains  and  a  maximum  breadth  of 
twenty  chains.  The  rocks  present  a  very  complicated  series  of  fold-  canoe  r*i» 
ings,  but  are  very  uniform  in  character  with  those  just  described. 

Limestone  conglomerates  are  found  in  small  patches  at  various  points 
all  round  the  island,  resting  upon  the  green,  sandy  shales,  and  pebbly 
conglomerates,  as  on  Grosse  Isle.  From  the  pebbles  of  the  conglom¬ 
erates  at  the  east  end  fragments  of  Olenellus  Thompsoni  were 
obtained,  in  which  respect  they  resemble  the  beds  above  Beaumont 
and  at  the  east  end  of  Orleans  Island. 

To  the  south-east  of  Grosse  Isle  are  Cliff  and  Margaret  islands,  theyjiffami^ 
(former  being  a  prolongation  of  the  latter,  but  separated  by  a  narrow  inlands, 
ichannel.  Cliff  Island  is  composed  almost  entirely  of  the  green,  sandy 
shales,  which  form  a  bold,  rugged  cliff  along  the  north  side,  and  in 
which  an  anticlinal  structure  is  apparent  running  through  the  centre. 

On  the  south  side  these  are  flanked  for  a  short  distance  by  the  pebbly 
shales.  The  underlying  green  shales  extend  across  to  Margaret  Island, 
and  form  a  ridge  at  the  north-west  end  for  three-fourths  of  a  mile, 
underlaid  on  the  beach  to  the  north  by  a  series  of  black,  green  and 
grey  shales  of  division  2  of  the  Cape  Rouge  section.  The  south-east 
side  of  the  island  is  flanked  by  the  red,  green  and  grey  shales  of  the 
Sillery.  The  foldings  of  the  east  end  of  the  island  are  very  complex, 
the  succession  as  seen  in  the  other  islands  being  repeated  in  cross- 
section  four  times  in  twenty  chains.  Ho  fossils  were  obtained  by  us 
from  these  rocks,  though  Mr.  Richardson  reports  finding  Phyllograptus 
angustifolius  and  other  species  in  the  rocks  of  the  south  side.  These 
must  have  come  from  some  bands  on  the  flats  below  high  water  mark, 
which  overlie  the  red  and  green  shales  as  at  Levis.  The  extreme 
length  of  Margaret  and  Cliff  Islands  is  two  miles  and  three-fourths, 
with  a  breadth  in  the  widest  part  of  twenty-five  chains.  To  the  >outh-  island? 

.east  of  the  east  end  of  Margaret  Island,  and  between  this  point  and  Margaret  and 
Crane  Island,  lie  four  small  islands.  Of  these  the  first  is  ten  chains  from 
;the  shore,  and  has  a  length  of  about  eight  chains.  It  consists  of  green 
shales,  flanked  by  red,  and  forms  the  southern  side  of  a  synclinal 
between  this  and  Margaret  Island.  The  next  in  order  is  Middle 
Island,  about  the  same  size,  also  consisting  of  green,  sandy  and  red 
shales.  Race  Island  has  an  anticlinal  structure,  the  lowest  rocks 
being  the  green,  sandy  shales,  already  described,  flanked  by  the  pebbly 
shales,  the  red  beds  being  absent.  Mill  Island,  a  short  distance  east  of 
the  last,  is  the  same,  but  has  a  patch  of  the  red  shales  and  limestone 
conglomerates  on  each  side,  flanking  the  anticlinal  ;  while  Haystack 
Island,  separated  by  a  narrow  channel  from  Mill  Island,  shows  also  an 
anticlinal  structure  in  the  green  shales. 
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The  last  remaining  island  of  the  group,  viz.,  Crane  Island,  which  is 
connected  by  a  considerable  stretch  of  marsh  with  Goose  Island  to  the 
east,  differs  somewhat  from  those  just  described,  and  which,  from  their 
similarity,  evidently  represent  the  crests  of  a  series  of  anticlinals  in 
the  lower  Sillery  rocks.  The  rocks  of  Crane  Island  were  regarded  by 
Mr.  Richardson  as  belonging  to  the  L6vis  and  Lauzon  divisions,  with  a 
band  of  Potsdam  at  the  western  extremity.  They  may  be  briefly  j 
described  as  follows.  Along  the  south  shore  from  the  western  end  to 
a  point  three-fourths  of  a  mile  east  of  the  wharf,  are  green,  grey  and 
black  shales,  with  thin,  hard,  sandy  bands,  like  those  of  division  2  of 
Cape  Rouge,  which  apparently  form  an  anticlinal  extending  through 
the  centre  of  the  island,  and  flanked  by  the  red  and  green  shales  of 
division  3  or  lower  Sillery.  At  the  extreme  western  end  heavy  beds 
of  hard,  grey  quartzite  appear,  which  resemble  the  hard  bands  of  div¬ 
ision  1.  These  are  flanked  along  the  north  side  by  red,  green  and  grey 
shales,  like  those  of  St.  Michel,  of  which  they  are  without  doubt  the 
equivalents.  These  rocks  overlie  the  green  and  black  shales,  the  latter 
occupying  the  flats  and  the  cliff,  the  former  extending  along  the  course 
of  the  island  inland,  and  crossing  to  the  north  shore  forty  chains  west 
of  the  church,  or  about  one  mile  and  three-fourths  from  the  west  end. 
Sixty-five  chains  west  of  the  church  at  this  point,  where  the  road  comes 
down  to  the  beach,  a  band  of  black  shales,  with  hard,  cherty  beds,  pre¬ 
cisely  similar  to  those  described  on  the  Etchemin,  occur.  Evidences 
of  faults  between  these  and  the  red  and  green  shales  are  plain,  and  in 
character  these  black  beds  represent  those  of  the  Marsouin.  They  arc 
fossiliferous,  containing  graptolites  of  the  following  species : 


1.  Dicranograptus,  cf.  D.  JVicholsoni,  Hopkinson. 

2.  Dicello graptus  sextans ,  Hall. 

3.  “  Moffat ensis,  Carruthers. 

4.  “  var.  divaricatus ,  Hall. 

5.  “  sp.  indt. 


These  are  distinct  in  character  from  the  other  rocks  of  this  section 
from  loose  pieces  of  which  Obolella  were  obtained.  On  the  south  side  ol 
the  island,  sixty  chains  east  of  the  wharf,  a  similiar  band  is  seen,  but 
this  appears  to  be  intermediate  between  the  green,  black  and  grey 
shales  of  the  lower  series  and  the  red  and  green  shales  of  the  Sillery 
formation,  due  probably7-  to  a  fault.  Crossing  the  island  from  near  the 
church,  red  and  green  shales  are  exposed  for  about  ten  chains,  then 
black,  green  and  grey  shales  of  the  anticlinal  to  the  south  side  of  the 
island,  upon  which  the  red  and  green  shales  are  again  seen  along  the 
shore.  Should  these  black  graptolitic  shales  be  the  equivalents  of  the 
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Utica-Trenton,  their  positions  must  be  due  to  a  sharp  fold  or  fault 
Detween  Canoe  and  Crane  Islands,  precisely  similar  to  the  infolded 
bands  of  like  character  seen  on  the  Gaspe  shore  below  Tartigo  River. 

There  yet  remains  to  be  considered  the  peculiar  group  of  rocks  of  Q„ebec  City 
bhe  City  of  Quebec,  concerning  the  horizon  of  which  considerable rocks- 
iifference  of  opinion  has  arisen  within  the  last  half-dozen  years.  In 
[brder  to  tind,  if  possible,  some  definite  clue  to  their  true  age,  Messrs. 

)  Giroux  and  Ami  were  instructed  to  make  a  carefully  located  collection 
)f  fossils  from  various  points,  and  from  their  observations  the  follow¬ 
ing  conclusions  are  derived. 

The  country  along  the  lower  part  of  the  St.  Charles  River,  to  the  Fault  north  of 
[  north  of  the  great  escarpment,  is  occupied,  in  part  at  least,  by  true  the  CIty* 
Hudson  River  sediments.  These  are  seen  near  the  foot  of  the 
l' escarpment  in  contact  with  black  bituminous  shales,  limestones  and 
[calcareous  conglomerates,  at  a  point  between  Cote  de  la  Megresse  and 
Cote  Sauvageau,  fifty  paces  west  of  Tower  Mo.  4,  and  a  little  east  of  a 
pmall  gully  and  brook.  The  fault  between  the  two  sets  of  rock  is  well 
marked  by  a  change  in  the  character  of  the  sediments  and  by  a  clearly 
defined  difference  in  strike  of  the  two  series.  This  point  marks  the 
most  easterly  observed  contact  of  the  Hudson  or  Loraine  shales 
proper,  with  the  rocks  previously  indicated  ;  but  to  the  west  this  is 
keen  on  the  slope  of  the  hill,  near  Ste.  Foy e,  as  already  noted,  where, 
however,  the  contact  is  with  the  red  and  green  shales  of  the  Sillery  Antics, 
formation.  On  the  line  of  section  between  Cote  d’Abraham  and  Champ¬ 
lain  street,  near  and  a  little  west  of  the  city  wall,  large  collections  of 
fossils  were  made  at  Cote  d’Abraham,  the  rear  of  St.  John  Market,  in 
St.  Patrick  street,  and  at  the  Drill  Shed,  just  beyond  the  Grande  Allee. 
where  the  following  species  were  obtained,  and  have  been  examined 
by  Mr.  Ami. 

Between  the  Grande  AUee  and  the  Brill  Shed. 

In  black,  carbonaceous,  flaggy  strata,  alternating  with  films  of  car-  DriU  shed 
bonaceous  shales,  the  beds  inclined  at  an  angle  of  50°  south,  ro^k, 

iron-stained. 

1.  Biplograptus  foliaceus  ?  Murchison. 

2.  “  angustifolius  ?  Hall. 

3.  “  sp.  indt. 

4.  Climacograptus,  cf.  C.  confertus,  Lapworth.  About  fifty  thee® 
in  the  space  of  one  inch  ,  polypary  parallel-sided,  and  with 
numerous  crowded  serratures.  Rather  common. 
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5.  Climacograptus  perexcavatus,  Lapworth. 

6.  “  bicornis,  Hall,  var. 

7.  Dicellograptus  f  sp.  indt. 

8.  Dawsonia  campanulata ,  Nicholson. 

From  between  St.  John  Market  and  St.  Patrick  street. 

1.  Diplograptus  foliaceus,  Murchison. 

2.  “  sp.,  cf.  D.  rugosus,  Emmons. 

3.  “  sp.,  cf.  D.  confertus,  Nicholson. 

4.  “  sp.  resembling  D.  mucronatus ,  Hall,  but  with 

longer  slender  spines,  which  extend  outward  at  an  angle  of  50°  tc 
the  axis  of  the  polypary  from  the  angle  of  aperture  of  the  thecae. 

5.  Climacograptus  bicornis ,  Hall. 

6.  “  “  var.  caudatus,  Lapworth. 

7.  perexcavatus ,  Lapworth. 

8.  “  scalaris ,  Hisinger.  var.  normalis,  Lapworth. 

9.  Dicellograptus  sextans,  Hall. 

10.  Corynoides  calycularis  ?  Nicholson. 

11,  12,  13.  Lingula,  3  sp.  All  apparently  undescribed,  and  character 

istic  of  these  rocks. 

14.  Obolella  sp.  A  small  and  nearly  circular  species  of  this  genu; 

appears  to  be  represented. 

15.  Acrothelef  sp.  A  shell  resembling  a  closely  related  but  smallei 

species  from  the  Beccaguimic  Liver,  N.  B. 

1G.  Orthis.  Fragments  of  one  or  more  species  of  this  genus  occur  ir 
the  limestone  conglomerate  band  near  the  St.  John  Market 

17.  Leptcena,,  n.  sp.  A  diminutive  species  closely  resembling  tha 
found  in  the  black  limestones  of  the  Beccaguimic  River,  N.E 

18  J  Leptama  sericea  f  Sower  by.  A  large  form  similar  to  that  whirl 
occurs  in  the  Utica  and  Hudson  River  formations  of  Ontario 
the  Island  of  Montreal  and  vicinity.  This  Leptoena  occurs  ii 
the  limestone  conglomerate  bands,  which  are  interstratifiei 
or  dovetailed  in  the  black  bituminous  graptolitic  shales,  an( 
the  association  of  species  at  this  place  is  totally  different  fron 
that  met  with  in  the  localities  above  mentioned. 

19.  A  small  brachiopod  with  broad  hinge  line,  semicircular  outline 
elevated  beak,  flattened  anterior  margin,  and  sides  witl 
thread-like  radiating  striae,  and  still  finer,  crowded  concentric 
lines. 
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20.  lllamus,  sp.  A  nearly  entire  cephalic  shield  of  a  species  of  this 
genus,  which  appears  to  be  undescribed,  occurs  in  the  pebbles 
of  the  limestone  conglomerate.  The  glabella  is  nearly  square 
in  general  outline,  rather  abruptly  rounded  anteriorly  and 
apparently  broadly  rounded  in  front,  rather  gently  convex, 
bearing  a  small  tubercle  a  little  in  advance  of  the  neck  fur¬ 
row.  The  species  bears  a  considerable  resemblance  to  Bar- 
rande’s  llkenus  Bouchardi ,  but  may  be  distinct  from  it  and 
from  other  species  recorded  from  Canada. 

21.  Pleura  of  a  trilobite  of  doubtful  generic  reference,  perhaps 
related  to  the  genus  Illcenus. 

22.  Hydrocephalus  ?  or  perhaps  a  new  genus.  This  collection  contains 
a  mould  or  impression  of  a  diminutive  trilobite.  one-eighth  of 
an  inch  in  length,  whose  head  and  the  remainder  of  the  body  are 
sub-equal.  Cephalon  rather  strongly  convex,  semi-elliptical  in 
outline,  length  and  breadth  sub-equal.  Pygidium  very  small, 
semi-circular;  body  made  up  of  five  thoracic  segments,  which 
are  apparently  destitute  of  spines  and  tubercles,  and  decreases 
in  size  from  the  head  to  the  pygidium.  It  was  first  referred 
to  JEglina ,  but  subsequent  investigation  led  to  its  separation 
from  that  genus.  It  is  here  provisionally  referred  to  the 
genus  Hydrocephalus ,  but  a  better  suite  of  specimens  would 
no  doubt  reveal  its  true  generic  affinities. 

23.  Cyphaspis  ?  or  Holometopus  f  A  very  imperfect  specimen. 
It  occurs  in  a  four-inch  baud  of  linguliferous  limestone  and  is 
probably  an  undescribed  species. 

24.  25.  Two  species  of  entomostraca  occur,  associated  with  No.  23. 
One  a  large  and  rather  conical  form,  probably  a  Primitia , 
and  a  smaller  one,  most  likely  a  Beyrichia,  with  a  dee]) 
sulcus  posteriorly. 

A  subsequent  collection  from  the  same  locality  contain  the  follow¬ 
ing  species : — 

1.  JDiplograptus  Whittieldi,  Hall. 

2.  Crinoidal fragments. 

3.  Lingula ,  sp.  nov. 

4.  Acrothele  (?),  large  form,  n.*p, 

5.  *  “  '  small  do. 

6.  Orthis,  sp.  indt. 

7.  Stricklandinia.  sp. 
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8.  Ampyx,  sp.  (pygidium  of). 

0.  Trinucleus ,  sp.  (portion  of  ornamented  border). 

10.  Cheirurus  (?),  sp.  (portion  of  glabella). 

11.  Asaphus,  sp.  (pleurce  of  large  species). 

12.  Bathyurus  (?),  sp.  (pygidium). 

13.  Cyrtolites,  or  allied  genus  of  discoid  gasteropod. 


\ 


Cote 

d’ Abraham. 


The  collection  of  fossils  from  Cote  d’ Abraham,  in  which  are  sevei 
montieuliporids,  has  also  been  examined  by  Mr.  Ami.  In  it  he  al 


recognized  : 


1.  Orthis,  sp.,  cf.  young  specimen  of  0.  testuclinaria ,  Dalman. 

2.  Leptoena  sericea,  Sower  by. 

3.  Asaphus,  sp.,  portions  of  pleura  of  a  species  of  this  genus. 


merates. 


Mr.  Ami  has  also  made  a  preliminary  study  of  sections  of  a  numb 
of  the  montieuliporids. 

With  reference  to  the  fossils  from  the  bands  of  limestone  congloi 
erate,  of  which  a  very  complete  list  has  already  been  published  in  t 
Geology  of  Canada,  18(33,  it  may  be  said  that  during  the  past  two  se 
sons  good  collections  were  made,  not  only  from  the  beds  about  Lev 
but  from  several  of  the  islands,  from  the  Beaumont  shore  and  as  f 
Stratigraphical  down  as  Ste.  Anne  de  la  Pocatiere,  where  the  conglomerates  are  ase 
severafcoDgio-  dated  with  the  Sillery  sandstones.  From  the  lithological  and  foss 
iferous  character  of  the  associated  strata,  it  would  appear  that  ban 
of  condom  erate  of  several  different  horizons  occur.  Thus  the  beds 
Levis  are  intimately  associated  with  the  highly  graptolitic  shales 
the  L6vis  formation,  which  we  have  found  to  constitute  the  upper  pa 
of  the  Quebec  group,  and  overlie  the  red  shales  and  sandstones  of  tl 
Sillery.  At  Ste.  Anne  the  conglomerates  are  associated  with  the  S 
lery  sandstones  as  an  integral  part  of  the  red  shale  series,  and  pr 
sumably  belong  to  a  lower  horizon,  as  is  also  the  case  with  the  ban< 
on  Canoe  Island  and  Grosse  Isle,  together  with  the  other  islands  of  tl 
group.  On  the  Beaumont  shore,  as  at  the  contact  above  Cape  Boug 
the  beds  of  conglomerate  are  in  the  green  and  black  shales,  which  co 
tain  thin,  hard  quartzose  bands,  the  stratigraphical  position  of  which 
below  the  Sillery  red  shales,  while  in  the  city  of  Quebec  the  conglori 
erates  are  distinct  from  all  these,  and  have  a  newer  aspect,  more  pr 
perly  belonging  to  the  Trenton-Utica  period,  as  proved  by  the  charach 
of  the  associated  fossiliferous  shales.  While  some  of  the  fossils  obtaim 
from  the  limestone  conglomerates,  both  of  L6vis  and  other  places  alon 
the  shore  to  the  east,  have  an  undoubted  Cambrian  aspect,  it  may  1 
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id  heie  that,  in  so  far  at  least  as  the  collections  made  during  the  past  Limestone 
ason  are  concerned,  all  these  Cambrian  forms  come  from  the  pebbles  cou*lomerateg‘ 
id  not  from  the  paste.  Thus  at  Fort  No.  1,  in  rear  of  Levis,  pebbles 
two  pounds  weight  contained  Salterella,  but  other  pebbles  from  the 
me  mass  showed  large  Orthoceratites,  with  a  diameter  of  two  to  three 
ches,  while  other  pebbles  again  were  well  rounded  pieces  of  an  older 
nestone  conglomerate. 

In  pebbles  taken  out  of  the  conglomerates  of  the  east  end  of  Canoe  c„oe  Maud, 
land  the  following  sjjeeies  were  found  : 

Salterella  pulchella ,  Billings. 

Olenellus  Thompsoni,  Hall. 

Microdiscus,  sp. 

±he  association  of  the  conglomerates  here  is  with  red  and  green 
ales  and  bard  sandstone  of  Sillery  aspect. 

From  the  conglomerates  on  the  shore,  midway  between  Beaumont  Beaumont 
d  St.  Joseph  the  pebbles  yielded  Olenellus  Thompsoni,  Hall,  andshore- 
\enoides  01  Microd/scus,  the  associated  rocks  being  green  and  black 
ales  and  hard  quartzose  sandstone. 

From  the  pebbles  in  the  conglomerates  of  Fort  No.  3,  in  rear  of  St.  Fort  No.  3, 
seph  de  Levis,  were  obtained : _  Levis. 

1.  Salterella  rugosa,  Billings. 

2.  Orthoceras,  sp.  like  Xerxes,  Billings. 

3.  Cyrtoceras  Syphax,  Billings. 

4.  u  Metellus,  Billings. 


From  the  low  ridge  west  of  the  high  ridges  which  bound  the  Catho- Levis,  near 
Cemetery  on  the  west,  in  rear  of  St.  Joseph,  were  obtained  : 


cemetery. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 
LI. 
12. 


Orthis  Mycale,  Billings. 

“  electra  ?  Billings. 

Camerella  calcifera,  Billings,  Levis  form. 

polita,  Billings. 

Solopea,  sp.  indt. 

Cyrtoceras  Alethes,  Billings. 

?  sp.  nov.,  (annulated). 

Bathyurus  guadratus ,  Billings  ;  portion  of  head  and  body 
Sajjfordi,  Billings  ;  several  pygidia. 
bituber culatus,  Billings  :  several  heads. 

Timon,  Billings ;  pygidium. 

1  Cono cephalitis  Zenkeri.  Billings. 

6 
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West  end  of 
Orleans  Island. 


From  the  west  end  of  the  Island  of  Orleans : 

1.  Orthis  apicalis ,  Billings. 

2.  Orthis,  sp.  indt. 

3.  CamereUa  polita,  Billings. 

4.  Cyrtoceras ,  sp.  indt. 

5.  f  Asaphus  canalis ,  Conrad  ;  a  nearly  entire  pygidium  of  a  trilobij 

probably  identical  with  this  species. 


Conclusions. 


Sillery  under¬ 
lies  the  Levis 
formation. 


Rocks  of  the 
south  side  of 
he  St.  Law¬ 
rence  to  Cape 
Rozier. 


From  a  consideration  of  the  many  facts  presented  in  the  precedi 
pages  in  regard  to  the  structure  of  the  Levis  and  Sillery  divisions  | 
the  “Quebec  group,”  a  comparison  can  now  readily  be  made  with  t! 
rocks  seen  along  the  south  side  of  the  St.  Lawrence  to  Cape  Bosi 
the  description  of  which,  east  of  Metis,  was  given  in  the  Geologi 
Survey  Beport  of  1881-82.  For  although  at  that  time  it  was  strong 
suspected  that  the  true  position  of  the  Sillery  formation  was  benei 
the  L6vis,  it  was  held  that,  in  view  of  the  opinion  which  had  p  • 
vailed  for  so  many  years  to  the  contrary,  it  would  not  be  wise  » 
make  such  a  change  without  the  most  convincing  proof.  Ti 
change  in  stratigraphy  we  now  consider  to  be  so  thoroughly  est  • 
lished,  that  but  little,  if  any,  doubt  can  exist  on  the  subject;  and  uj  i 
this  interpretation  of  the  structure  much  of  the  difficulty  which  ar  s 
as  to  the  correct  understanding  of  the  points  stated  in  Prof.  Lapwort > 
paper  on  the  graptolites  now  disappears.  From  Metis  to  Cape  Bos  - 
the  great  bulk  of  the  rocks,  with  the  exception  of  the  portion  betw<  i 
Marsouin  and  a  point  about  three  miles  below  Griffin  Cove,  toget  r 
with  certain  other  limited  areas  clearly  marked  by  characteristic  ■ 
sils  of  an  upper  series,  belongs  to  the  Sillery  formation,  and  mi  ] 
of  it  to  the  lower  portion  of  that  division,  and  entirely  below  w  t 
we  regard  as  the  fossiliferous  or  graptolitic  Levis  formation  of  I 
city  of  Levis  and  the  south-west  end  of  the  Island  of  Orleans;  ant .1 
only  one  point,  viz.,  three  miles  above  Ste.  Anne  des  Monts,  do  we  1  c 
what  may  be  regarded  as  probably  a  L6vis  zone.  The  rocks  of  C  |< 
Bosier,  in  which  the  Dictyonema  sociale ,  Clonograptus ,  etc.,  were  founc  j; 
well  as  those  two  miles  below  Great  Matane  Biver,  where  similar  foi 
occur,  represent  divisions  2  and  3  of  the  Cap  Bouge  section  and 
Beaumont  shore,  as  well  as  of  the  the  strata  on  the  south  side  of 
Island  of  Orleans,  consisting  of  black,  green  and  grey  shales,  \ 
some  red  beds,  together  with  the  grey  limestones  and  hard,  gre; 
quartzites,  while  the  associated  limestone  conglomerates  are  like  tl a 
seen  at  Beaumont  and  at  the  east  end  of  the  Island  of  Orleans, 
character  is  maintained  with  great  uniformity  for  the  entire  distsi 
west  of  Marsouin,  though  at  certain  points  the  Sillery  sandstones  i 
red  and  green  shales  representing  division  4  are  more  highly  devek  i 
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than  at  others.  The  rocks  of  this  section  would,  therefore,  both  on 
the  evidence  of  Prof.  Lapworth  from  the  fossils,  and  from  the  com- Cambrian  a«e 
parison  with  the  stratigraphical  sequence  of  the  Capo  Rouge  rocks, "!  ,llc  >ll|,  r>’ 
belong  to  a  portion  of  the  Cambrian  system,  probably  representing  the 
upper  and  middle  divisions  of  that  system,  while  the  overlying  Levis 
graptolitic  shales  and  limestone  conglomerates  would  represent  the 
[lower  portion  of  the  Ordovician  or  Cambro-Silurian  system.  The 
lowest  Cambrian  would,  therefore,  come  into  its  natural  place  upon  the 
jianks  of  the  pre-Cambrian  ridges,  which  constitute  the  high  lands  of 
;he  interior  anticlinal  axis  described  in  the  preceding  report  and  in 
subsequent  pages  of  the  present  one. 

Three  zones  of  conglomerate  limestones  can  also  be  clearly  defined,  Three  zones 

.  0  "  of  limestone 

,'iz. :  1st,  that  associated  with  the  green,  black,  grey  and  reddish  or  conglomerate, 
purple  shales,  in  which  the  pebbles  are  very  varied  as  regards  size 
and  character  including  sandstone,  quartz  and  limestone  trap;  2nd, 

.hat  of  Levis  proper,  already  well  described  ;  and,  3rd,  that  of  the  city 
jof  Quebec,  which  differs  in  character  from  each  of  the  other  two.  In 
jthe  pebbles  of  the  first,  Olenellns  Thompsoni  is  found  at  various  localities,  Cambrian  zone 
and  it  is  probable  that  the  pebbles  of  conglomerate  found  in  the  con¬ 
glomerates  of  the  Levis  series  are  derived  from  these  beds. 

From  the  conglomerates  of  zone  2,  that  of  Levis  and  the  west  end  of‘L£VjSZone# 
he  Island  of  Orleans,  a  much  greater  variety  of  fossils  is  obtained, 

Including  species  which  belong  to  a  higher  or  later  horizon,  while 
heir  association  with  the  Levis  graptolitic  shales  sufficiently  indicates 
pheir  stratigraphical  position.  In  the  same  way,  the  interstratified 
position  of  the  conglomerates  of  the  Citadel  hill,  in  Quebec,  or  zone  3,Tr  . 
jvviih  the  highly  fossiliferous  strata  found  at  different  places  in  the zone* 
pity,  which  present  a  distinctly  newer  aspect  than  the  Levis,  fixes 
■elatively  the  position  of  this  zone. 

The  relations,  or  rather  the  exact  horizon,  of  these  Citadel  rocks  is  Quebec  city 
ptill  to  some  extent  doubtful.  Large  collections  of  fossils  were  made rocks- 
luring  the  past  year,  which  show  the  presence  of  a  fauna  distinct  in 
[character  and  species  from  that  found  in  the  true  Loraine  or  Utica 
formations,  on  the  one  hand,  and  from  the  Trenton  or  Chazy,  on  the 
other.  The  stratigraphical  position  of  these  beds  does  not  afford 
much  assistance  in  working  out  the  problem,  since  while  it  may  be 
safely  asserted  that  they  are  closely  related  to  the  rocks  which  occur 
along  the  north  side  of  the  Graspe  peninsula,  below  the  Marsouin,  and 
on  the  north-west  side  of  the  Island  of  Orleans,  which  have  long  been 
[regarded  as  of  Utica  or  Hudson  River  age  prior  to  the  paper  by  Prof. 

Lapworth  on  this  subject,  there  appears  to  be  no  palaaontological  evi- 
lence  by  which  they  could  be  definitely  assigned  to  either  of  these 
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Their 

stratigraphies 

relations. 


Probable 
horizon 
indicated  by 
their  fossils. 


Character, 


horizons.  They  are  brought  by  the  great  St.  Lawrence  and  Charr 
plain  fault  directly  against  the  red,  green  and  black  shales  of  thl 
Sillery  formation,  wherever  seen  on  the  Gaspe  shore,  as  well  a 
at  Wolfe’s  Cove,  below  Sillery  church,  while  on  the  Island  of  Orleau 
this  fault  brings  them  against  the  fossiliferous  rocks  of  the  lower  pai 
of  the  L£vis  formation.  In  character  of  sediments  also  the  rocks  c 
the  city  of  Quebec  differ  from  those  of  the  Utica  in  the  fact  that  th 
former  have  a  large  development  of  bituminous  limestone,  while  th 
latter  in  the  vicinity  are  mostly  brown,  black  and  occasionally  grey  is  I 
shales,  with  only  occasional  bands  of  hard  dolomitic  limestone.  The 
are  equally  different  from  much  of  the  limestone  of  the  Trenton  si 
seen  at  Beauport,  Lorette,  etc.  While  the  fossils  are  of  speck 
distinct  from  those  of  the  formations  just  named,  several  of  then 
according  to  Prof.  Lapworth,  would  seem  to  indicate  the  lower  portio 
of  the  Trenton  formation  by  their  affinities,  and  some  of  the  Mont 
culiporids  collected  during  the  past  season  have  the  aspect  of  th 
lower  Trenton  rather  than  of  the  Utica.  It  would,  therefore,  appei 
that  these  rocks  are  a  peculiar  development  above  the  Levis,  and  aboi 
the  a^c  of  the  Trenton  formation,  but  the  exact  horizon  of  which,  froi 
the  fossils  yet  obtained,  is  exceedingly  difficult  to  determine. 

In  the  list  of  fossils  enumerated  by  Prof.  Lapworth  in  his  paper  o 
the  Graptolites,  Trans.  E.  S.  C.,  Sec.  iv.,  1886,  a  mistake  has  evidentl 
been  made  in  the  labelling  of  some  specimens  which  are  said  to  be  froi 
a  point  half  a  mile  above  Cape  Eouge.  These  fossils  indicate  beds  of  tl 
Trenton-Utica  or  Marsouin  zone,  but  no  such  strata  are  anywhere  to  i 
found  in  the  vicinity  of  Cape  Eouge,  since  from  that  village  to  theco; 
tact  fault,  nearly  two  miles  above,  the  shore  is  occupied  by  the  low( 
rocks  of  the  Sillery  or  Cape  Eouge  Section,  while  above  this  for  sever 
miles  the  brownish-grey  shales  and  greyish  sandy  beds  of  the  Hudsc 
Eiver  formation  occur,  similar  to  those  seen  on  the  south  side  of  tl 
river,  about  two  miles  south  of  St.  Nicholas.  This  correction  is  deemc 
necessary  in  view  of  future  explorations  for  fossils  in  this  direction. 

C.  Cambrian. 

i  i' 

The  characters  of  the  rocks  which  have  for  several  years  bet 
regarded  as  constituting  the  Cambrian  system  of  eastern  Quebec  ai 
given  with  considerable  detail  in  Eep.  of  Progress.  1817,  Lr.  Selwy 
pp.  5  a  and  6  a,  as  well  as  in  Annual  Beport,  1886,  Part  J,  and  tl 
areas  now  under  discussion  are  but  extensions  to  the  north-east  of  thoi 
there  described.  They  consist  for  the  most  part  of  hard  quartzite 
often  bluish-grey  in  color,  veined  in  all  directions  with  quartz,  ar 
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•equently  containing  an  abundance  of  clear  blobs  of  glassy  quartz  ; 
hey  do  not  present  the  pebbly  character  so  often  seen  in  the  beds 
f  the  Sillery  formation,  and  they  have  occasionally  a  purplish 
hade  and  are  interstratified  with  purple,  greenish  and  black  elates. 

L  considerable  area  of  green,  sometimes  schistose  quartz-veined  slate 

Iso  occurs  at  several  localities  near  the  base  of  the  scries.  At  times  w.ock  slates 

he  black  slates,  associated  with  the  white  or  gray  quartzite  is  finely  '""J  llllie!,tone5* 

licaceous,  yet  differing  in  character  from  the  mica  schists  of  the 

nderlying  system.  These  are  well  seen  on  the  roads  leading  from 

le  Craig  Road  to  the  several  stations  on  the  Quebec  Central  Railway. 

limited  outcrops  of  greyish  sub-crystalline  limestones  are  found 

ccasionally  in  the  first  and  second  concessions  north  of  Beauce  Junc- 

on  and  in  the  township  of  Mailloux  along  the  road  leading  north-cast 

•om  the  village  of  Buckland,  and  also  near  West  Broughton.  In  all 

iiese  places  they  are  associated  with  the  black  slates  and  quartzites 

nd  have  been  burned  for  lime  for  local  purposes. 

The  volcanic  portion  of  the  Cambrian,  is  also  well  developed  in  this  Volcanic 
irection,  but  is  confined,  for  the  most  part,  to  the  eastern  side  of  the 
nticlinal.  It  is  marked  by  the  presence  of  frequent  outcrops  of 
Irappean  rocks,  often  concretionary  in  character  rnd  of  greyish  or 
eddish-brown  colours.  These  rise  into  several  lofty  peaks,  among  the 
lost  conspicuous  of  which  may  be  mentioned  Broughton  Mountain, 
n  lot  25-26,  range  X  and  XI,  of  Broughton  and  Moose  Mountain 
i  the  north-west  part  of  the  township  of  Cranbournc,  to  the  north 
f  the  great  bend  of  the  River  Etehomin,  whence  the  volcanic  rocks 
xtend  for  some  miles  in  a  series  of  lofty  ridges  and  hills  to  the 
orth-cast  and  south-west,  though  in  the  former  direction,  owing  to 
ie  wilderness  character  of  the  country  it  was  found  impossible  to  out* 
ne  this  part  of  the  series  definitely.  Serpentines  also  occur  in  conncc- 
on  with  these  rocks  both  massive  and  as  agglomerates,  though  to 


portion. 


very  limited  extent  as  compared  with  their  great  development 
p  the  south-west.  The  large  areas  of  serpentine  rocks  apparently 
xtend  northward  no  further  than  the  township  of  Thetford.  Small 
utcrops  only  occur  on  the  Bras  and  Des  Plantes  branches  of  the 
Jhaudiere  in  Vaudreuil  in  connection  with  diorites  which,  in  the 
prm  of  dykes  and  bosses,  form  areas  of  considerable  extent  in  this 
icinity. 

North  of  the  Chaudiero  the  Cambrian  rocks  are  divided,  for  some  chandidro 
istancc,  into  two  portions  by  the  ridge  of  Pre-Cambrian  schists  an<1  vicim,y 
finch  marks  the  prolongation  northward  of  the  Sutton  Mountain  anti- 
linal,  and  which  crosses  the  Chaudiere  in  the  vicinity  of  Beauce  Junc- 
ion.  South  of  the  river  in  St.  Elzear  and  St.  Frederic,  these  rocks,  at 
imes,appare  £tly  conceal  the  older  schists  nearly  to  the  vicinity  of  St* 
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eastern  townships. 


St.  Lazare  to 
Buckland. 


Road  south  of 
St.  Thomas. 


Tach£  Road. 


Rolette. 


No  fossils 
yet  found. 


Severin,  while  further  south,  areas  of  Cambrian  rocks  form  overlapping 
patches  or  closely  infolded  basins  in  the  Pre-Cambrian.  In  Tring  and  1 
Yaudreuil  the  Cambrian  is  concealed  over  a  considerable  area  by  the 
Cambro-Silurian  rocks  which  extend  north-east  from  Lake  St.  Franck  j 
while  further  to  the  east  it  is  overlapped  by  the  rocks  of  the  easterr  | 
Cambro-Silurian  area  which  continues  thence  to  the  boundary  of  Maine 
North  of  the  Chaudiere  the  western  boundary  of  the  lower  Cambriar: 
is  somewhat  difficult  to  trace,  but  it  apparently  follows  a  somewha' 
irregular  line  to  the  Etchemin  being  unconformably  overlapped  by  th(l 
Sillery  red  slates,  conglomerates  and  sandstones,  the  contact  of  the  twcj 
series  being  near  the  village  of  Ste.  Claire.  Thence  the  line  exj 
tends  towards  St.  Lazare,  crossing  the  road  to  Buckland  near  th<  ; 
Abenaquis  Biver,  beyond  which  the  lower  Cambrian  quartzites  anc 
shales  form  the  high  ridge  between  St.  Damiens  and  Buckland.  Furthe 
to  the  north-east,  the  road  leading  from  Armagh  to  Mailloux  crosse; 
the  strike  of  these  formations.  Good  sections  of  the  Sillery  sand 
stones  and  red  and  green  shales  are  seen  on  this  road  for  several  mile 
southeast  of  Armagh  Corner,  being  well  exposed  at  the  crossing  of  th< 
Biviero  du  Sud,  one  mile  and  a  half  distant,  where  their  folded  structur 
is  beautifully  displayed.'  South  of  this  stream  the  red  and  green  shale 
are  seen  for  two  miles  further,  beyond  which  the  Mailloux  green  am 
black  altered  slates  of  the  Cambrian  are  found,  though  exposures  ar 
very  rare,  to  the  corner  of  the  Tachd  road  near  Mailloux  church 
Further  to  the  north-east,  on  the  road  south  from  St.  Thomas,  th 
northern  limit  of  these  rocks  is  seen  about  one  mile  north  of  the  Tach 
road.  Further  east  on  this  road,  the  line  between  these  and  the  uppe 
Sillery  rocks  crosses  about  three  miles  east  of  the  village  of  St.  Marcellt 

The  Tache  road  extends  north-easterly  through  the  townships  o 
Mailloux,  Montmagny,  Patton,  Arago,  Garneau,  etc.  South  of  this  roa- 
the  only  settlements  are  St.  Magloire  in  Boux,  and  St.  Pamphile  bij 
the  Elgin  road,  near  the  boundary  of  Maine. 

The  Cambrian  rocks  apparently  conceal  from  view  the  schists  of  th 
underlying  anticlinal,  or  lap  completely  round  the  northern  extiemit_ 
of  the  Pre-Cambrian  ridge,  which  gradually  declines  in  elevation  i 
this  direction,  about  the  middle  of  range  I,  township  of  Bolette,  a  to 
miles  south  east  of  St.  Paul  de  Buton,  since  no  rocks  of  the  olde 
series  are  seen  on  the  track  which  extends  south-east  past  Lac  a 
Crapaud,  Cambrian  and  Cambro-Silurian  sediments  only  being  visibl 

in  this  direction. 

Throughout  the  entire  area  of  these  lower  Cambrian  rocks  no  fossil 
have  yet  been  found  by  anyone. 

In  lithological  characters,  part  of  these  resemble,  in  many  respeck 
those  of  the  coast  series  of  Nova  Scotia,  while  in  part  they  resembl 
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ic  lower  portion  of  the  Cumbrian  of  New  Brunswick.  The  most  that  Resemblance  to 
an  be  said  of  them  stratigraphically  is  that  they  are  intermediate  oi  Newnbnan 
etween  the  chloritic  and  micaceous  schists  of  the  central  anticlinal Lri,nswick- 
nd  the  overlying  rocks  of  the  Sillery,  from  which  they  differ  consider- 
bly  in  character. 

Much  of  the  strata  just  described,  north  of  the  Chaudiere,  were  Views  of 
onsidered  by  Richardson  in  1869  to  be  in  part  of  Sillery  age,  and  is6nhardsun’ 

1  part  to  belong  to  the  Potsdam  formation.  While  there  is  presum- 
bly  a  considerable  interval  separating  the  two  horizons,  as  at  that  time 
nderstood,  there  are  certain  beds  in  both  formations  which  possess 
pany  points  of  resemblance  to  each  other.  This  question  has,  how- 
rer,  been  pretty  fully  discussed  in  previous  pages,  and  no  further 
3marks  are  here  necessary.  It  may,  however,  be  added,  that  much  of 
le  confusion  which  has  prevailed  in  regard  to  the  true  position  of 
hese  rocks  has  been  due  to  the  apparent  similarity  and  consequent 
rouping  into  one  formation  of  all  these  sandstones  and  associated 
bales.  On  the  old  view  as  to  the  composition  of  the  Sillery  formation, 
i  was  quite  correct  to  say  that  much  of  what  was  then  so  called  was 
lder  than  the  Levis,  though  it  did  not  follow  that  all  of  what  then 
was  called  Sillery  should  be  placed  in  the  same  horizon. 

Considerable  difficulty  has  been  experienced  in  fixing  the  position  Black  slates  of 
f  certain  black  slates  which  are  closely  associated  with  the  chloritic  areaCentral 
nd  micaceous  schists  of  the  central  anticlinal.  While  in  places  some¬ 
what  micaceous,  they  differ  in  character  very  considerably  from  the 
ocks  which  we  have  called  Pre-Cambrian,  and  at  certain  points  a 
manifest  unconformity  between  the  two  series  is  evident.  This  is  well 
een  on  the  road  from  Broughton  station  on  the  Quebec  Central  Rail¬ 


way  to  Harvey  Hill,  the  regular  strike  of  the  underlying  chloritic  rocks 
■eing  nearly  east  and  west,  where  the  overlying  black  slates,  vTith 
which  are  associated  beds  of  greyish  limestone,  at  times  strike  nearly 
iorth  and  south.  On  this  account,  and  because  of  the  much  greater 
aetamorphism  of  the  lower  series,  an  attempt  to  separate  them  has 
•een  made;  and  while,  in  the  absence  of  fossils  which  might  be  con- 
lusive,  no  other  evidence  than  that  presented  can  now  be  adduced, 
his  separation  will  serve  to  distinguish  the  crystalline  schists  which 
ire  often  richly  metalliferous,  from  the  slaty  series,  which  has  as  yet 
H’Oved  comparatively  poor  in  this  respect,  if  we  except  the  quartz 
reins  which  may  be,  and  presumably  in  many  cases  are,  auriferous  or 
■any  argentiferous  galena. 

Concerning  the  Cambrian  age  of  the  serpentine  belt,  several  of  the  Volcanic 

.  .  °  i  °  1  .  ’  portion  of  the 

•emarks  just  made  will  also  apply.  The  serpentines  are  apparently  Cambrian, 
issociated  with  two  different  groups  of  rocks ;  thus,  certain  areas  are 
iSBOciated  with  great  masses  of  concretionary  as  well  as  massive  diorites, 
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in  which  the  latter  largely  predominate,  as  in  the  Moose  Mountain  and 
Etchemin  districts.  The  associated  rocks  here  are  green,  black  and  red 
slates  with  hard  quartzites,  which  at  first  glance  resemble  some  portions 
of  the  Sillery  formation.  Somewhat  similar  red  slates  also  show  near 
the  Colway,  on  the  Chaudiere,  where  also  diorite  and  serpentine  in 
small  outcrops  are  seen  ;  near  these,  also,  a  small  boss  of  granite  occurs 
in  the  black  shales. 

Further  south  are  the  great  serpentine  areas  of  Thetford  and  Coler¬ 
aine.  The  country  rock  is  mostly  a  black  or  greenish  slate  with  hard 
schistose  quartzite,  though  at  Coleraine  station  beds  of  dark  red  slates 
with  conglomerates  similar  to  those  which  flank  the  Stoke  Mountain 
range,  and  which  are  described  in  the  Report  for  1886,  occur,  but  which 
differ  greatly  in  character  from  the  crystalline  schists  of  the  central 
axis ;  while  in  connection  with  the  chloritic  and  micaceous  schists  other 
areas  of  serpentine  are  found,  generally  of  limited  extent  and  frequently 
associated  with  talcose  minerals,  soapstone  being  often  present.  These 
are  well  seen  in  the  Leeds  district,  north  of  Kin  nears’  mills  where  the 
rocks  in  which  the  serpentines  occur  are  distinct  in  character  from 
those  seen  in  the  productive  asbestus  district,  as  also  from  those  in  the 
township  of  Broughton.  The  manifest  difference  in  the  character  of  the 
strata,  together  with  the  fact  of  the  occurrence  of  a  great  line  of  fault 
between  the  crystalline  schists  of  the  Sutton  Mountain  anticlinal,  and 
the  slates  and  serpentines  to  the  east,  are  the  chief  reasons  for  the  separ¬ 
ation  of  these  two  series  into  Pre-Cambrian  and  Cambrian. 

The  importance  of  these  areas  of  Cambrian  rocks,  from  an  economic 
standpoint,  has  already  been  alluded  to  in  the  last  Report,  1886,  in 
connection  with  the  gold  and  asbestus  deposits  of  Eastern  Quebec.  The 
remarks  then  made  have  been  fully  sustained  by  the  work  of  the  past 
season,  and  it  seems  to  be  clearly  established  that  the  greater  part  at 
least  of  the  gold,  is  derived  from  the  quartz  veins  in  this  series  of  rocks. 
That  these  veins,  which  occur  in  great  numbers  in  the  slates  and 
quartzites,  are  not  uniformly  auriferous,  is  no  more  than  should  reason* 
ably  be  inferred,  since  the  same  feature  is  common  to  all  gold  regions , 
but  it  is  probable  that  the  greater  richness  of  certain  areas  is  due  to 
the  same  principle  that  appears  to  be  established  now  for  the  Kova 
Scotia  auriferous  leads,  viz. :  that  the  most  productive  veins  occur  along 
the  axes  of  the  anticlinals.  This  principle  should  apply  both  to  the 
Chaudiere  and  to  the  Ditton  areas,  since  in  the  latter  the  most  of  the 
gold  yet  found  is  certainly  derived  from  veins  which  are  near  the 
centre  of  the  anticlinal  axis  in  that  locality. 

It  is  possible,  also,  in  the  Chaudiere  district,  that  the  frequent  out¬ 
crops  of  diorite  seen  about  St.  Francis,  and  for  a  few  miles  in  eithei 
direciion,  may  have  had  some  favourable  influence  in  determining  the 
auriferous  characterof  this  section. 
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A.  B.  Pre-Cambrian. 


Underlying  the  series  just  desci  ibed  are  the  rocks  of  the  central 
mticlinal  referred  to  this  period,  and  already  alluded  to  in  former  ani 
eports  as  constituting  the  oldest  rocks  of  the  Townships.  In  the 
•eport  for  1SG9  by  Mr.  Richardson,  they  were  described  as  belonging 
n  part  to  the  Sillery  and  in  part  to  the  Lauzon  division  of  the 
Quebec  group.  The  view  was  at  that  time  held  that  these  rocks 
vvere  the  extension  of  those  seen  in  the  Sutton  Mountain  range,  while 
he  structure  was  supposed  to  be  the  same,  viz.,  an  overturned 
'Vncfinal. 

J 

The  axis  of  the  Sutton  anticlinal  has  been  traced  carefully  during  the 
past  season  and  found  to  extend  with  great  regularity  north-east  from  the 
townships  of  Wolfestown  and  Halifax,  through  Leeds  to  the  Chaudidre 
River,  where  it  is  seen  in  the  cuttings  of  the  railway  along  the  south  extension  of 
slope  of  the  river  valley,  about  one  mile  south  of  Beauce  junction.  gpi^trJstdIline 
Northward  it  is  observed  in  the  brook  which  crosses  the  road  in  rear 
pf  that  place  between  the  concessions  of  St.  Joseph  and  L’Assomption, 
jFough  the  older  rocks  are  concealed  for  several  miles  on  either  side  of 
the  river  by  the  overlapping  slates  and  quartzites  of  the  Cambrian 
pystem  just  described.  The  ridges  of  chloritic  schists  again  rise  into 
prominence  a  short  distance  further  to  the  north-east  in  the  concession  of 
St.  Adolphe  and  extend  thence  in  an  unbroken  line  for  nearly  thirty-five 
miles,  forming  the  high  range  of  hills  seen  in  Frampton,  the  eastern 
part  of  Buckland  and  the  adjoining  townships  of  Standon,  Mailloux  and 
Roux,  beyond  which  the  prominent  elevations  gradually  sink  and  the 
older  rocks  disappear  about  midway  in  the  western  portion  of  the 
township  of  Rolette.  The  widest  part  of  this  area  is  in  Standon  where 
it  has  a  breadth,  north  of  the  Etchemin,  of  nearly  five  miles.  On  the 
west  side  it  is  overlapped  by  the  black,  wrinkled  slates  and  quartzites 
of  the  Cambrian,  which  are  seen  in  places  to  rest  upon  the  older 
schists  in  a  nearly  horizontal  attitude,  and  on  the  east  it  is  likewise 
overlapped  by  the  volcanic  portion  of  the  same  system. 

Further  to  the  north-east,  in  Patton,  Talon,  etc*.,  though  tlieTheiroccur- 

....  .  .  .  ,  _  .  ,  re  nee  in  Grasp6- 

anticlmal  structure  is  maintained,  none  of  the  rocks  of  the  crystalline 
jschist  series  have  been  recognized,  as  far  at  least  as  the  Temiscouata 
road.  Between  this  point  and  Matapcdia  Lake  the  belt  of  country 
constituting  the  height  of  land,  has  not  yet  been  fully  examined, 
though  prominent  ridges  occur  ;  but  east  of  that  lake  the  old  rocks 
icome  into  view  again  and  constitute  the  Shickshock  range.  This  has 
been  shewn  on  the  map  of  the  Gaspe  Peninsula.  See  Geol.  Surv.  Rep. 

1880-81-82. 
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Development  To  the  south  west  of  the  Chaudiere  the  Pre-Cambrian  rocks  are  well 
Chau d i ere. e  seen  in  continuation  of  those  already  described  as  occurring  in  Chester 

and  Wolfestown.  Within  the  last  few  years  several  new  roads  have 
been  made  which  connect  the  old  Craig  road  with  the  stations  of  Black 
Lake,  Thetford  and  Bobinson,  on  the  Quebec  Central  Bailway,  and 
these  have  afforded  good  facilities  for  determining  the  limit  of  the 
schists  in  this  direction.  It  is  probable  that  several  folds  occur  in 
the  older  rocks  of  this  section,  some  of  which  include  limited  areas 
of  the  overlying  Cambrian,  which,  under  the  aspect  of  purple,  black 
and  green  slates  and  quartzites,  are  seen  to  lie  nearly  flat  upon  the 
upturned  edges  of  the  schists  at  several  points  on  the  Thetford  and 
Broughton  roads,  the  difference  in  the  direction  of  the  strike  and  dip 
of  the  two  series  being  at  times  well  marked. 

The  area  of  the  older  chloritic  and  micaceous  rocks  which  varies 
considerably  in  the  townships  of  Halifax,  Ireland,  Inverness  and  Leeds, 
rapidly  diminishes  towards  the  Chaudiere  by  the  overlap  of  the 
Cambrian  strata  till  it  has  a  breadth  of  not  more  than  one  mile  at  the 
southern  boundary  of  the  township  of  Ste.  Marie,  beyond  which 
point  these  older  rocks  are  apparently  entirely  concealed.  Areas  of 
chloritic  and  talcose  schists  also  occur  in  a  ridge  extending  through 
the  township  of  Thetford. 

Among  other  lines  of  traverse  crossing  the  crystalline  rocks  of  this 
system  three  may  be  described  as  illustrating  the  anticlinal  structure  ;j 
of  the  area  south  of  the  Chaudiere.  Of  these  the  most  southerly  is  on 
Lines^of  section  the  road  from  Ste.  Sophie,  east  of  Somerset,  to  Halifax.  On  this  road, 
to  Halifax.  after  crossing  the  flat  occupied  by  the  graphitic  black  shales  and 
limestones,  the  first  rocks  seen  are  green  slates,  sometimes  dark  colored 
and  highly"  schistose,  with  a  great  quantity  of  quartz  in  irregular 
veins.  They"  are  much  twisted,  but  have  generally  a  high  dip  to  the 
south-west.  In  many"  respects  they  resemble  the  Pre-Cambrian  rocks 
of  New"  Brunswick,  and  represent  probably  cither  a  portion  of  that 
system  or  the  lowest  members  of  the  Cambrian  series.  Thence  for  two 
miles  the  road  rises  rapidly  over  greenish  schistose  slates  with  an 
occasional  purple-tinged  band  to  near  the  top  of  the  ridge  where  green 
chloritic  and  micaceous  schists  come  in,  the  dip  of  the  series  for 
this  portion  being  N.  W.  Thence  alternations  of  chloritic  and  mica¬ 
ceous  schists  are  seen  along  the  crest  of  the  ridge  and  down  the 
eastern  slope  to  the  crossing  of  the  brook,  nearly  two  miles  west  of 
Halifax  Corner,  where  a  band  of  black  mica  slates,  similar  to  the 
rocks  in  the  vicinity7  of  Wolfestown,  crosses  the  road.  Green 
micaceous  schists,  howrever,  again  come  in  and  extend  to  the  road 
from  Halifax  to  Wolfestown,  east  of  w7hich,  towmrds  Black  Lake,  alter¬ 
nations  of  green  schist  and  black  wrinkled  and  sometimes  micaceous 
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lates,  which  may  represent  infolded  areas  of  Cambrian  sediments, 

Lceur.  A  series  of  synclinals  is  seen  in  the  area  east  of  Halifax,  but 
he  structure  of  the  main  ridge,  east  of  Stc.  Sophie,  is  undoubtedly  an 

nticlinal  one. 

The  second  line  of  section  between  Inverness  Corners  and  the  Thet- 
lord  mines  crosses  the  Craig  road  near  Bullet  Brook. 

The  beds  of  green  and  black  striped  shales,  with  limestone  conglom- Inverness  to 
‘rates,  seen  to  the  west  of  Inverness  are  directly  underlaid  by  green 
md  grey  slates,  which  are  cut  by  quartz  veins  near  Inverness  Corner ; 
vhile  two  miles  east  of  that  place,  at  the  jog  in  the  road  near  Irving, 
he  black,  wrinkled,  irony  slates  appear.  None  of  these  slates  have 
he  distinctly  schistose  character  of  the  Pre-Cambrian,  but  about  half 
i  mile  further  on,  where  a  road  runs  south  to  Bullet  Brook,  green 


mef- 


ehloritic  and  micaceous  schists  come  in  and  form  the  entire  ridge 
between  this  point  and  Craig  road,  a  distance  of  two  miles  and  a 
ourth.  On  the  second  part  of  this  section,  that  east  of  the  Craig  road, 
the  first  rocks  near  Bullet  Brook  are  twisted  green,  grey  and  black 
klates,  containing  quartz- veins,  which  have  been  opened  at  this  place  for 
popper.  Crossing  the  brook  on  the  road  to  Thetford,  the  road  ascends 
rapidly  over  mica-schists,  silvery-grey,  green  and  chloritic.  These 
pccupy  the  entire  extent  of  the  ridge  nearly  to  the  beginning  of  the 
descent  to  Thetford,  a  distance  of  four  miles,  having  a  general  dip  of 
N.  15°-50°  W.  <  15°-30°.  The  axis  of  the  anticlinal  is  well  seen  near 
the  eastern  summit  of  the  ridge,  about  four  miles  and  a-half  west  of 
the  Quebec  Central  Bailway  at  Thetford  station.  Near  the  summit  a 
belt  of  black,  wrinkled  and  slightly  schistose  slates  crosses  the  road, 
with  a  breadth  of  nearly  two  miles,  being  succeeded  by  green  chloritic 
and  micaceous  schists,  which  thence  extend  down  the  road  leading  to 
Thetford  brook  as  far  as  the  crossing  on  the  line  between  lots  23  and 
24,  three-fourths  of  a  mile  west  of  the  Thetford  Biver.  Thence  the  black 
and  grey  slates  and  hard  quartzites  which  accompany  the  serpen¬ 
tines  extend  to  that  stream.  In  this  section  also  the  structure  of  the 
second  ridge  is  a  true  anticlinal  one,  all  the  sediments  lying  to  the 
east  of  the  summit,  dipping  apparently  to  the  south  or  south-east, 
while  those  to  the  west  dip  in  the  opposite  direction.  The  position  of 
the  black,  somewhat  schistose  slates,  which  are  occasionally  micaceous, 
is  the  same  as  further  to  the  south  about  AYolfestown,  where  we  have 
considered  them  as  infolded  areas  in  the  older  schists. 

The  third  section,  between  St.  Sylvester  and  Broughton,  exhibits  a Sylvester 

’  J  °  .  .  to  Broujrhron, 

similar  succession  of  rocks.  Here  the  breadth  of  the  crystalline  schists 
is  very  much  reduced.  They  are  first  met  with  at  the  foot  of  the  steep 
hill  on  the  road  leading  from  Harvey  Hill  through  the  ranges  of 
Handkerchief  and  St.  Frederic,  where  the  ridge  of  crystalline  schists  is 
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the  most  prominent  feature  in  the  country,  and  has  a  direct  breadth  of 
one  mile  and  a-half.  Between  this  hill  and  the  brook  east  of  St.  Syl¬ 
vester  Corner,  purple,  black  and  green  slates,  with  hard  quartzites,  arc 
the  principal  rocks,  and  these  rest  directly  upon  the  schistose  series, 
the  dip  of  both  being  north-west.  The  rocks  which  border  the  crys¬ 
talline  schists  on  the  east  are  similar  in  character  to  those  on  the  west, 
and  are  distinct  in  character  from  those  of  the  main  ridge. 


Areas  north  of 
the  Chaudiere. 


Black  and  grey 
states  of 
JStandon. 


North  of  the  Chaudiere  the  section  across  the  central  ridge  is  from 
the  usual  series  of  black,  green,  grey,  and  occasionally  purple  slates,  with 
hard  quartz-veined  quartzites  on  either  side,  across  a  central  area  of 
chloritic  and  micaceous  schists,  having  a  breadth  of  nearly  four  miles 
east  of  West  Fra mp ton,  with  a  distinctly  defined  anticlinal  structure  near 
the  summit  of  the  ridge.  To  the  south-west  of  this  ridge,  in  the  vicinity 
of  Les  Saintcs  Anges,  the  rocks  seen  on  the  several  roads  are  micaceous 
black  and  grey  slates  and  quartzites,  with  bands  of  dark-grey  crystal¬ 
line  limestone.  Similar  rocks  are  seen  in  the  cuttings  on  the  Quebec 
Central  Railway  along  the  hill  south  of  the  Chaudiere,  and  they  have 
been  regarded  by  us  as  representing  possibly  the  lower  portion  of  the 
Cambrian,  though  they  may  be  a  portion  of  the  older  series.  The 
green  chloritic  schists  appear  in  a  small  outcrop  at  a  brook  crossing 
the  back-road  about  one  mile  north  of  Beauce  junction. 

It  will  be  seen  from  the  several  sections  here  presented  that  the 
succession  of  the  strata  is  tolerably  uniform  and  that  the  central 
anticlinal  axis  in  the  schists  is  constant.  The  distribution  to  the 
north-east  and  the  termination  of  the  schists  have  already  been 
described.  There  is,  however,  an  apparently  overlapping  basin  of 
slates  of  Cambrian  aspect,  which  crosses  the  Etehemin  River  in  the 
vicinity  of  Standon,  and  can  be  traced  for  some  four  or  five  miles  to 
the  south-west  and  north-east  of  that  point.  It  has  in  no  place  a 
greater  breadth  than  one  mile,  and  generally  is  much  narrower,  the 
rocks  comprising  it  being  distinct  in  character  from  the  crystalline 


series. 

From  a  careful  consideration  of  all  the  facts  presented  above,  it 
appears  conclusive  that,  not  only  on  lithological  grounds  but  strati- 
graphically,  the  divisions  of  the  Eastern  Townships  rocks,  as  now  given, 
can  be  clearly  maintained,  many  sections  having  been  studied  and  the 
relations  of  the  several  groups  being  the  same  throughout. 

The  apparent  absence  of  fossils  from  the  beds  which  arc  now  con¬ 
sidered  Lower  Cambrian  is  not  to  be  taken  as  conclusive  of  their  non¬ 
existence  at  some  point,  since  as  in  the  case  of  the  Lower  Cambrian 
of  New  Brunswick,  where  diligent  search',  has  been  prosecuted  for 
more  than  twenty  years  and  immense  collections  of  primordial  fossils 
made,  it  is  only  very  lately  that  organic  remains  have  been  detected 
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n  the  lowest  beds.  The  metamorphic  condition  also  of  a  great  portion 
)f  the  strata  in  the  Townships  might  preclude  the  discovery  of  traces 
)f  organisms,  and  even  as  regards  the  fossil iferous  portion  of  the 
Quebec  group  it  is  found  that  the  fossils  are  confined  to  very  limited 
ireas,  and  that  great  thicknesses  of  strata  are  apparently  entirely 
levoid  of  any  sign  of  organic  life. 


Crystalline  and  Igneous  Hocks. 


near 
the  Chaudiere. 


Granites. — The  areas  of  granite  found  in  the  limits  of  the  north-east 
quarter  sheet  are,  so  far  as  now  known,  confined  to  two  localities, 
the  great  masses  which  form  such  conspicuous  features  in  the  south¬ 
eastern  portion  of  the  province,  not  extending  so  far  northward.  Of 
these  granites  a  very  limited  outcrop  is  seen  about  half  a  mile  south  of Outcrop 
the  Chaudiere  River  aud  about  one  mile  east  of  the  Bras  du  Sud-Ouest 
in  Bcauce.  The  other  is  found  in  connection  with  large  masses  of  white 
granulitic  rock  which  form  an  important  feature  in  the  serpentine 
areas  of  Coleraine,  and  Thetford,  where  the  rock,  which  consists  gener¬ 
ally  of  felspar  and  quartz,  at  times  contains  mica.  Between  Black  Lake 
station  and  Thetford  mines  on  the  Q  C.  Railway,  these  white  masses  Outcrops  in 
are  very  conspicuous,  forming  hills  from  half  a  mile  to  two  miles  east  Thetforlf.  a'lJ 
bf  the  railway.  In  some  of  the  asbestus  workings,  dykes  of  this  rock, 
from  a  few  inches  to  several  feet  in  thickness,  are  seen  to  cut  the  ser¬ 
pentine  and,  at  times,  appear  to  have  shattered  the  rock  in  contact, 
thus  leading  to  the  belief  that  the  granulite  is  a  newer  rock  than  the 
serpentine. 

Biorites  are  somewhat  largely  developed  in  this  section  as  well  as  in 
that  to  the  south-west.  The  continuation  of  the  peculiar  chain  of  peaks 
which  extends  from  the  Vermont  boundary  south  of  Owl’s  Head  through 
Orford  and  Ham  mountains  into  Adstock,  is  seen  in  the  Broughton  chain  of 
Mountain,  and  again  on  the  north  side  of  the  Chaudiere  in  the  great  mass ,ll0nte  hlll?* 
of  the  Moose  Mountain  range  and  in  several  peaks  to  the  north-east  of  it, 
not  designated  by  special  names.  These  rocks,  as  stated  in  Part  J, Annual 
Report,  1886,  are  closely  associated  with  the  serpentine,  of  portions  of 
which  the  latter  may  be  and  probably  is  an  alteration,  and  in  the  serpen¬ 
tine  areas  of  Thetford  and  Coleraine  great  masses  of  diorite  rock  both 
massive  and  concretionary  are  found.  On  the  ChaudiMe  also,  between  Outcrops  on 
the  Colway  and  the  Gilbert,  considerable  outcrops  of  dioritic  rocks  th° (  h‘lU(iltre' 
occur,  generally  of  greenish  or  greyish  shades  but,  at  times,  as  on  the 
Colway  of  brownish  color.  The  most  extensive  of  all  these  is  the  mass 
in  Cranbourne,  known  as  Moose  Mountain,  which  has  been  outlined  Mountains, 
over  an  area  ten  miles  in  length  and  two  miles  and  a-half  in  breadth 
but  its  northern  boundary  has  not  been  reached,  owing  tothe  densely 
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wooded  character  of  themountry  in  this  direction,  but  it  probably  ex 
tends  for  several  miles  further.  The  areas  on  the  Chaudiere  are  gener 
ally  of  small  extent,  and  often  occur  in  connection  with  hard  quartzost 
sandstone  and  black  slates  which  are  cut  by  quartz  veins.  At  times 
these  diorites  are  highly  serpentinous,  and  forma  serpentino-aioritk 
agglomerate.  All  these  rocks  belong  to  what  is  now  regarded  as  a  por 
tion  of  the  Cambrian  system. 

Other  masses  of  trap  rock,  mostly  diabases,  are  found  associated  with 
the  Sillery  formation.  These  are  greenish  and  brownish,  and  are,  aij 
times,  amygdaloidal  While  they  are  quite  numerous,  probably  the 
largest  and  most  important  are,  1st,  near  St.  Apollinaire,  five  miles  east 
of  St.  Antoine  de  Tilly,  and  not  far  from  the  line  of  fault  between  th( 
Sillery  and  the  Hudson  River  formations ;  2nd,  an  area  of  considerabk 
size  whose  southern  limit  is  seen  on  the  road  from  St.  G-ervais  to  St 
Lazare,  whence  it  extends  to  the  north  in  a  series  Of  outcrops  some  o 
which  are  of  large  extent,  for  four  miles  to  the  vicinity  of  and  beyond 
St.  Ncree,  and  3rd,  a  prominent  hill  on  the  road  leading  from  the  St 
Henry  and  Anselme  road  to  St.  Gforvais.  These  traps  have  exercisec 
an  apparent  metamorphic  action  on  the  slates  with  which  they  art 
in  contact,  and  in  all  the  three  localities,  bands  of  slate  and  sandstom 
are  intimately  mixed  with  the  trappean  rocks.  Small  areas  of  simila 
rocks  also  occur  .with  the  black  graphitic  limestones  and  slates  nea 
Somerset  and  Stc.  Julie. 

Serpentines. — The  areas  of  these  rocks  are  often  of  considerable  siz< 
and  great  economic  value.  The  largest  extends  from  the  road  leading 
from  Coleraine  to  Wolfestown,  through  Coleraine  into  Thetford,  and  i 
the  continuation  of  the  belt  described  in  Part  J,  Annual  Report,  1886,  a: 
occurring  in  Ham  and  Wolfestown.  The  largest  development  is  in  th 
northern  part  of  Coleraine  about  Black  Lake  and  in  the  portion  o 
Ireland  adjoining,  and  it  is  in  its  northern  prolongation  into  Thetford 
where  it  forms  a  belt  east  of  the  Thetford  River,  that  the  valuabl 
deposits  of  asbestus  occur  which  are  known  as  the  Thetford  mines.  Th 
economic  importance  of  this  belt  was  discussed  in  the  last  Report,  bu 
during  the  past  two  years  a  great  amount  of  exploratory  work  has  beei 
done  b}r  various  parties  to  determine  the  existence  of  workable  veins  o 
asbestus,  and  many  new  outcrops  have  been  found,  which  may  b 
briefly  mentioned. 

The  main  ridge  which  extends  porth-east  from  Coleraine  forms  a  ver 
prominent  mass  along  the  west  side  of  the  Q.  C.  Railway  as  far  a 
Black  Lake  where  the  most  northern  peak,  known  as  Silver  Mountain 
rises  on  the  south-west  side  of  that  sheet  of  water  to  a  height  h 
aneroid  of  about  500  feet  above  its  surface.  The  belt  has  a  breadth  o 
two  miles  and  a-half  with  its  western  limit  in  lot  24,  ranges  I  to  IY  Ire 
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I  .lack  Lake  to 
Thetford  Mines 


land.  The  elevations  of  this  ridge  were  not  taken  by  us,  but  on  a 
plan  by  Mr.  Obalski,  mining  engineer  for  the  province  of  Quebec, 
several  prominent  peaks  are  noted  as  rising  from  600  to  650  feet  above 
the  lake.  In  this  great  mass  of  serpentine  but  two  deposits  of 
asbestus  of  sufficient  importance  to  warrant  mining,  are  yet  known, 
viz.,  that  owned  by  Fenwick  and  Sclater  of  Montreal,  which  is  on 
the  extreme  south-east  corner  of  the  mass  at  a  distance  by  road  of  one  c..i.*mne  t  i 
mile  and  a-half  from  Coleraine  station,  and  the  other,  owned  by  King  Irel:i:“1- 
Bros.,  of  Quebec,  on  lots  24  and  25,  range  III,  Ireland.  On  Silver 
mountain,  however,  a  number  of  small  veins  of  asbestus  have  been 
observed,  but  no  attempt  has  yet  been  made  to  develop  them.  u:  »ek  Like. 

This  area  of  serpentine  is  bounded  on  the  east  by  a  ridge  of  diorite 
which  extends  to  the  small  lake  above  Black  Lake,  opposite  which  the 
serpentine  of  the  main  mass  crosses  the  stream  flowing  into  that  lake 
and  shews  in  small  cuttings  on  the  railway  as  far  as  Black  Lake  station. 

The  country  along  the  Q.  C.  Bail  way  for  several  miles  north  of  Cole¬ 
raine  station  is  thickly  strewed  with  serpentine  boulders,  but  ledge- 
rarely  appear. 

The  main  mass  of  serpentine  is  cut  off  at  the  shore  of  Black  Lake, 
but  re-appears  on  the  north  side  and  between  the  lake  and  the  railway. 

(West  of  the  Thetford  Biver  it  has  not  been  seen  except  at  one  point  on 
the  road  a  short  distance  beyond  that  stream,  where  a  mass  of  the 
rock  occurs,  but  has  the  appearance  rather  of  a  large  boulder  than  of 
a  ledge.  The  northern  line  of  the  main  belt  crosses  the  railwav  a  short 
distance  north  of  Black  Lake  station  and  continues  north-eastward 
with  some  breaks,  showing  diorite  and  granulite  to  the  Poudrier  road, 
which  is  now,  for  the  most  part  of  its  length,  merely  a  track  largely 
overgrown.  This  road  is  nearly  midway  between  Black  Lake  and 
Thetford  stations.  In  the  area  lying  between  the  railway  and  the 
Thetford  Biver,  towards  the  Thetford  mines,  diorites  are  occasionally 
seen,  and  several  cuttings  are  made  in  the  serpentine  along  the  line  of  * 
the  track  in  this  direction,  but  the  great  mass  of  asbestus  bearing  rocks 
keeps  to  the  south-east  of  the  railway  towards  Caribou  Lake. 

Near  the  boundary  of  the  township  of  Thetford,  serpentine  comes  in  Thetford  Minea 
again  to  the  west  of  the  railway,  and  some  rich  ground  is  seen  between 
it  and  the  river,  and  passing  into  Thetford,  it  occupies  the  entire  space 
between  the  river  and  the  mines  for  a  distance  of  half  a  mile  or  more, 
much  of  the  surface  being  covered  with  drift  so  that  the  character  of 
the  underlying  rock  can  only  be  determined  by  excavation. 

A  waggon  road  has  lately  been  made  between  Black  Lake  and  Thetford  and 
Thetford,  and  thence  alongside  the  railway  to  Bobertson  station. road- 
Between  the  two  former  places  it  rises  steeply  over  serpentine  for  a 
mile  to  near  the  foot  of  a  lofty  ridge,  on  which  Beid’s,  now  Wertheim's. 
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mine  is  situated,  whence  it  keeps  more  northerly  and  crosses  the  old  I 
Poudrier  road,  about  one  mile  south-east  of  the  railway.  On  this  latter 
track  the  serpentine  shews  for  several  miles,  the  lots  having  been  taken  I 
up  by  different  parties  as  far  back  as  lot  17,  range  A  and  B,  two  mile.1' 
from  the  crossing  of  the  Thetford  road,  beyond  which  the  country  is 
said  to  be  swampy,  and  rock  exposures  rare.  In  this  direction  the  : 
masses  of  white  granulite  form  very  conspicuous  features  and  occupy 
a  very  considerable  area.  At  Thetford  the  largest  of  these  is  seen  near 
the  road  leading  from  the  Thetford  mines  to  Ireland;  west  of  the 
Thetford  River  no  traces  of  serpentine  were  observed ;  slates  and  hard 
sandstones  being  the  principal  rocks  till  the  schists  of  the  mountain 
ridge  are  reached. 

The  principal  area  of  serpentine  extends  north-eastward  from  Thet¬ 
ford  station  on  the  east  side  of  the  railway  for  about  one  mile,  beyond 
which  it  disappears  ;  but  from  the  notes  which  Mr.  Obalski  has  kindly 
furnished  us  of  his  exploration,  it  comes  in  again  farther  to  the  east. 
Mr.  Obalski  says: — “  In  Thetford  township  I  found  serpentine  on  lots 
10,  11,  range  VII ;  lots  14,  15,  16,  range  VIII ;  14,  15,  range  IX ;  5,  7.  , 
9.  10,  range  X;  as  also  in  Adstock  on  the  Coldstream  River,  at  the  end 
of  the  Poudrier  road.” 

Mr.  Obalski  also  spent  some  days  exploring  the  country  in  the 
vicinity  of  Little  Lake  St.  Francis.  ITe  says: — “  On  the  north-east 
side  of  this  lake  I  noticed  a  belt  of  serpentine,  three-fourths  of  a  mile 
wide,  running  north-easterly;  as  also  near  a  lake  without  a  name,  near 
the  Poudrier  road.  Much  of  this  resembles  the  Wolfestown  serpen¬ 
tine,  but  other  portions  were  light-colored  and  siliceous.” 

On  the  north  side  of  the  railway,  in  the  township  of  Thetford,  ser¬ 
pentine  occurs  in  lots  16,  17,  18,  range  IV,  containing  chromic  iron;  and 
small  mounds  of  the  rock  occur  also  on  lot  13,  range  V  ;  and  in  range  XI, 
Broughton,  along  the  south  side  of  the  road  from  Broughton  station  to 
Harvey  Hill,  frequent  outcrops  of  serpentine  and  soapstone  are  seen, 
These  were  mapped  some  years  ago  by  Mr.  *H  Y.  L.  Brown,  but  no 
asbestus  of  economic  importance  has  yet  been  reported  from  these  latter 
areas.  Further  to  the  north-east,  serpentine  and  soapstone  occur  on 
lot  14,  range  VII,  on  which  the  Broughton  mine  is  situated.  This  is 
the  most  easterly  outcrop  of  the  belt  known  on  the  north  side  of  the 


Chaudiere 

district. 


railway. 

In  the  Chaudiere  district,  serpentine  occurs  in  three  bands,  separated 
by  hard  quartzites  and  black  and  grey  slates  on  lot  13,  range  I,  Tring, 
in  which  several  small  veins  of  asbestus  were  seen.  Also  on  the  Bra." 
du  Sud-Ouest,  at  the  falls,  three  miles  from  the  mouth,  and  in  small 
knolls  on  the  hill  side  east  of  that  stream,  and  half  a  mile  south  of  the 
Chaudiere.  On  the  Hes  Plantes  it  is  seen  in  a  hill  and  in  the  stream 
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rith  slates  and  sandstones,  just  above  the  road  across  the  mouth  of  the 
iver,  and  further  up  at  the  Falls  from  one  to  two  miles  above.  The 
futcrops  at  both  these  places  are  not  large,  but  small  veins  of  asbestos 
rere  observed.  Small  openings  have  been  made  to  test  them,  although 
ot  much  work  has  yet  been  done. 

||  Beyond  this,  to  the  north-east,  a  small  outcrop  ot  serpentine  is  found  Cranbourne. 
n  the  east  flank  of  Moose  Mountain,  on  lot  23,  range  V,  Cranbourne, 
n  the  west  bank  of  the  Etchemin,  owned  by  Mr.  Mangan.  Here  veins 
if  asbestus  up  to  five-eighths  of  an  inch  were  seen.  Ho  serpentine  was 
Ibserved  by  us  to  the  north  of  this  point,  but  Mr.  McOuat  reports  three 
mall  outcrops  of  serpentine  rock  on  the  old  track,  now  entirely  grown 
P,  lading  past  Lac  au  Crapaud  \  one  in  range  IV,  Eolette,  the  others 

|jn  ^nge  VI,  Talon.  I  he  country  in  this  direction  is  a  densely  wooded 
wilderness. 

1  AmonS  othei*  localities  observed  by  us  may  be  mentioned  an  outcrop  ste  Catherine 
n  the  concession  of  Ste.  Catherine,  near  the  road,  four  miles  east  of  Fahey’s  mine 
L  Sylvester  Corner,  owned  by  Mr.  Fahey,  of  that  place,  near  the  con- 
act  of  schists  and  crystalline  dolomites,  with  black  and  grey  slates. 

Chis,  in  so  far  as  we  could  see,  contained  but  slight  traces  of  asbestus. 
p0  south-west  in  the  township  of  Leeds,  on  the  road  north  from 
unnear’s  Mills,  and  on  lots  1,  2  and  3,  range  X,  several  small  areas 
"ccur ;  but  from  none  of  these  has  workable  asbestus  been  reported, 
hough  good  chromic  iron  was  found  there,  and  several  beds  of  very 
■ich  magnetic  iron  ore  occur  in  the  vicinity.  Also  on  range  XV,  of 
jeeds,  about  two  miles  south-west  of  Harvey  Hill,  Mr.  Eichardson  Leeds- 
eports  several  small  areas  of  serpentine  and  soapstone.  These,  also, 

Lave  not  yet  produced  asbestus  in  workable  quantity. 

The  character  of  the  serpentine  in  these  small  detached  areas  out- Difference 
ide  of  the  main  mass  of  Thetford  and  Coleraine  is  generally  uniform  thele^tfnf 
•ut  differs  somewhat  from  that  in  the  mining  districts.  It  is  often 
ofter  and  has  a  peculiar  talcose  shade  and  unctuous  aspect,  and  is 
frequently  associated  with  soapstone,  a  mixture  not  found  at  any  of  the 
uarries  now  worked,  with  the  exception  of  the  mine  at  East  Broughton, 
where  the  workable  asbestus,  in  so  far  as  yet  known,  is  confined  to  a 
ingle  vein  at  the  contact  of  the  slates  and  quartzite  with  the  ser- 
■entine,  and  which  has  now  been  worked  to  a  depth  of  over  60  feet, 
n  the  lower  portion  of  this  working,  soapstone  of  fine  quality  was  met 

nth,  which  in  places  iorms  the  hanging  wall  of  the  main  vein  of 
iSbestus. 
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Surface  Geology. 

The  features  of  the  surface  geology  to  which  attention  was  specially 
directed  during  the  past  two  years  had  reference  to  the  couise  of  the  I 
ice-flow  and  the  distribution  of  boulders  and  other  drift.  The  great 
valley  of  the  St.  Lawrence,  which  in  pre-glacial  times  must  have 
extended  from  twenty-five  to  forty  miles  east  of  its  present  chan- 1 
nel,  is  clearly  defined  by  the  prominent  ridge  of  Cambrian  and  Pre- 
Cambrian  rocks,  and  must  have  been  of  considerable  antiquity.  The 
same  was  probably  true  of  many  of  the  side  streams,  such  as  the 
Etchemin,  the  Chaudiere,  etc.,  whose  pre-glacial  character  is  clearly 
proved  by  the  finding  of  old  channels  flowing  into  the  main  river, 
which  have  been  filled  with  gravel  and  sand  prior  to  the  deposition  of 

the  boulder-clay. 

Throughout  the  entire  area  great  deposits  of  clay  and  sand  arc  found.  I 
These  are  especially  noted  in  the  broad,  flat  country  lying  to  the  east  I 
of  the  St.  Lawrence,  over  which  the  line  of  the  Grand  Trunk  Bailway  1 
passes,  and  where  large  areas  of  peat  bogs  occur.  In  some  of  the  rivfejl 
sections  thick  deposits  of  clay  are  found,  which  have  a  depth  of  many 
feet,  but  most  of  these  are  devoid,  in  so  far  as  could  be  seen,  of  marine  I 
shells,  which  were  observed  at  but  very  few  points,  though  this  area 
must  have  been  submerged  for  several  hundred  feet. 

Throughout  this  great  area  exposures  of  rock  are  comparatively  few. 
Occasionally  a  low  ridge  of  hard  sandstone  and  slate  appears  above  the 
surface.  The  river  channels  sometimes  show  fair  rock  sections,  as  or 
the  Becancour  and  elsewhere,  but  the  smaller  streams  do  not  appear  tc  j 
have  cut  through  the  drift  in  many  places  to  the  underlying  rock.  The  | 
surface  of  the  country  rises  very  gradually,  after  reaching  the  crest  o  1 
the  cliffs  which  overlook  the  St.  Lawrence,  the  elevation  of  Fort  No 
2,  in  rear  of  Levis,  being,  by  aneroid,  350  feet  above  the  river,  while  a 
Beauce  Junction  the  elevation  is  only  about  100  feet  highei.  Th<  j 
Pre-Cambrian  ridges  rise  abruptly,  and  at  Harvey  Hill  have  eleva 
tions  of  1400  to  1600  feet,  while  the  ranges  of  the  Bucldand  hills  hav< 
probably  not  far  from  the  same  height.  On  the  east  side  of  thes< 
ridges  the  country  slopes  gradually  to  the  great  basin  of  the  St.  Johi  ■ 
Biver  waters,  which  is  near  the  eastern  limit  of  the  province,  an< 
which,  when  seen  from  the  highlands  to  the  west,  looks  like  a  grea 
flat  or  slightly  undulating  and  thickly  wooded  plain,  analogous  to  th 

St.  Lawrence  basin. 

The  theory  proposed  several  years  ago  of  local  glaciers,  instead  of :  j 
great  ice-cap,  seems  to  be  sustained  by  the  observations  of  the  past  tw* 
years  in  the  country  lying  to  the  south  of  the  St.  Lawrence.  Stria 
are  not  numerous,  but  where  seen  have  a  generally  westerly  course  or 
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he  west  side  of  the  main  ridge,  trending  on  the  low  lands  towards  a 
outh-westerly  or  north-easterly  direction  along  the  valley  of  the  St. 
jawrence,  while  on  the  east  side  of  the  ridge  the  course  of  the  striae 
ndicates  a  motion  to  the  north-east  into  the  upper  branches  of  the  St. 

"ohn  River.  As  a  general  rule,  the  markings,  where  river-valleys 
xist,  follow  the  course  of  these.  The  following  list  from  places  pret:y 
vide  apart  may  be  given  : — 

S.  55°  AV.  on  second  Con.  road,  between  St.  Gervais  and  St.  Raphael  midway,  striae. 

N.  80°  AV.  on  second  Con.  road,  one  mile  east  of  St.  Raphael. 

N.  85°  AV.  on  fourth  Con.  road,  near  St.  Neree  Church. 

1  N.  85°  W.  on  road  to  Armagh,  2J  m.  N.-E.  of  St.  Lazare. 

>  N.  75°  W.  on  road  f  mile  south  of  Armagh  Church. 

I  N.  50°  AAr.  on  road  2J  m.  S.-E.  of  Ste.  Agathe. 

I  N.  40°  AAr.  on  same  road,  one  mile  west  of  Craig  Road. 

N.  35°  AV.  cor.  of  road,  five  miles  west  of  Tring. 

S.,  on  east  side  of  AATest  Frampton  Ridge,  also  on  top  of  ridge. 

N.  60°  AV.  on  road  from  Frampton  to  Ste.  Henedine- 
1  S.  35°  E.  on  ridge  S.-E.  of  Frampton. 

1  N.  60°  AV.  near  Ste.  Sylvester. 

1  S.,  at  cor.  of  road  near  Lake  Etchemin. 
i  N.  65°  E.  St.  Justin  Church. 

I  N.  20°  E.  crossing  of  Becancour  River,  one  mile  east  of  Campbell’s  corner, 

Inverness. 

I  S.  55°  AAr.  road  St.  Anselme  to  St.  Gervais. 

S.  35°  AV.  road  from  St.  Gervais  to  Ste.  Claire,  R.  VIII,  Martiniere. 

In  many  of  these  cases  the  connection  between  the  course  of  the 
trim  and  the  old  river  valley  is  very  plain.  Though  areas  of  sand, 
gravel,  and  clay  are  numerous,  well  defined  Fames  are  rare,  the  mostKame,# 
onspicuous  seen  by  us  being  on  the  road  from  Leeds  village  to 
xinnear’s  mills,  about  a  fourth  of  a  mile  north  of  the  Osgoode  River; 
he  direction  of  this  kame  is  generally  parallel  to  the  course  of  the 
tream  or  N.  5°  E.  It  has  a  length  well  defined  of  over  half  a  mile, 
vith  an  elevation  of  thirty  feet. 

Among  the  most  interesting  surface  features  in  this  section  is  the  Drift  Lauren- 
)resence  of  scattered  boulders  of  Laurentian  rocks,  gneiss,  labradorite,  iiXnd°ulder3 
imestones,  etc.  These  in  the  valley  and  along  the  hill-sides  of  the 
Dhaudi&re  are  so  abundant  that  they  have  been  used  for  building 
he  church  at  St.  Joseph,  and  the  great  variety  of  Lain  entian  rocks 
n  this  structure  is  an  interesting  geological  study  in  itself.  The 
devation  of  the  locality  from  which  these  boulders  were  obtained  is 
i*om  450  to  600  feet  above  the  St.  Lawrence.  But  further  inland 
imilar  boulders  occur,  not  only  in  the  approximately  level  country  of 
he  Cambrian  to  the  east  of  the  central  axis  along  the  line  of  the 
Quebec  Central  Railway,  but  even  on  the  most  elevated  ground,  as  at 
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Harvey  Hill,  which  is  calculated,  by  barometer,  to  have  an  elevation  of 
about  1,500  feet.  Along  the  slopes  of  the  hills  in  this  vicinity  scatter 
pieces,  both  large  and  small,  of  well  rounded  true  Laurentian  gneiss 
occur,  the  source  of  which  could  have  been  no  other  than  the 


alone;  the  north  side  of  the  St.  Lawrence.  It  is  difficult  to  conceive, 


Theory  of  their 
distribution. 


either  on  the  theory  of  local  glaciers  or  on  that  of  a  great  ice  sheet,  how 
these  scattered  boulders  could  have  been  deposited  on  the  high  lands  oi 
the  interior,  since  on  the  former  hypothesis  the  local  glacier  could  havt 
had  no  connection  with  the  source  of  the  boulders  and  on  the  latter  th( 
ice  markings  indicate  that  the  course  of  the  glacier  could  not  havi 
carried  boulders  from  the  hills  along  the  north  side  of  the  St.  Law 
rence,  across  the  great  valley  of  that  river,  to  the  crest  of  the  oppo 
site  ridges  1,500  feet  or  more  above  sea  level. 

The  alternative  theory  to  account  for  their  present  position  must  be 
one  of  submergence  and  floating  ice,  just  as  we  see  at  the  present  day 
the  transportaion  of  loose  stones  going  on  from  the  north  to  the  soutl 
side  of  the  St.  Lawrence  by  the  agency  of  great  ice-pans,  which, 
freezing  along  the  shore  and  around  the  beach  stones,  aie  bornt 
away  by  the  tide  and  subsequently  stranded  often  at  distances  fai 
remote.  A  beautiful  illustration  of  this  is  seen  along  the  shore  between 
Cape  Rouge  and  Point  au  Platon.  Along  this  portion  of  the  river 
more  particularly  on  the  north  side,  but  also  on  the  south  side  abovt 
St.  Croix,  there  is  a  series  of  shallow  bays  with  great  flats,  bare  at  low 
tide  and  extending  out  for  nearly  a  miie  from  the  shore.  These  flats 
are  thickly  strewn  with  boulders  of  Laurentian  rock,  while  the  points 
which  divide  the  bays  are  in  nearly  every  case  entirely  composed  o 
boulders.  These  have  been  undoubtedly  left  in  their  present  positioi 
by  the  action  of  floating  ice  carried  along  by  tide  and  wind,  an( 
stranded  in  these  coves  precisely  in  the  same  way  as  timber  rafts,  whei 
descending  the  river,  if  they  meet  a  strong  north-east  wind  below  Poin 
au  Platon,  are  driven  on  shore  and  frequently  broken  up.  It  is,  there 
fore,  quite  conceivable  on  the  supposition  of  a  submergence  sufficient  t< 
nearly  cover  the  hill  ranges  of  the  interior,  that  the  scattered  boulder 
there  observed  were  deposited  by  the  same  agency. 

The  distribution  of  the  gold  in  the  drift,  for  the  country  south  of  th 
Chaudi&re,  was  given  in  last  report,  in  connection  with  the  questioi 
of  submergence  the  observations  of  Mr.  A.  Webster  may  be  noted.  H 
Mrml! Webster  says  “  the  drift  appears  to  come  from  the  north-east,  and  is  found  ovei 
lying  a  bluish-grey  boulder  clay,  in  which  no  gold  has  been  observed 
The  gold  drift  contains  fragments  of  local  rocks  and  foreign  boulders  o 
Laurentian  and  newer  formations ;  ”  and  again,  “  The  altitude  of  th 
gold-bearing  drift  appears  nowhere  to  exceed  2,000  feet  above  the  sea 
Below  this  height  colors  of  gold  may  be  said  to  occur  anywhere  to  th- 
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3uth-east  of  the  great  Quebec  anticlinal  and  most  abundantly  on  the 
pper  waters  of  the  Chaudidre  and  St.  Francis  rivers.  It  has  also 
een  found  on  the  Maine  water-shed.”  Mr.  Webster  also  remarks  that 
On  the  St.  John  and  Daaquam  rivers,  to  the  north  east,  no  gold  was 
)und,  though  carefully  looked  for.  This  may  be  owing  to  the  swampy 
ature  of  the  country  and  the  few  exposures  of  bed  rock.”* 

It  is,  however,  probable  that  the  gold-bearing  rocks  of  the  southern 
rea  are  concealed  in  this  direction  by  the  overlap  of  the  Cambro- 
ilurian  sediments  already  described.  From  the  remarks  in  Geol.  Can., 

863,  p.  929,  as  to  the  phenomena  observed  about  Lake  Memphre- 
lagog  and  on  the  sides  of  the  mountains  in  northern  Yermont  and  New  Evidences  of 
lampshire,  the  theory  of  a  submergence  of  this  portion  of  Quebec  to  a 
ery  considerable  depth  is  clearly  stated.  The  occurrence  of  clay 
erraees  at  the  upper  end  of  that  lake,  778  feet  above  sea  level,  with 
uccessive  terraces  of  sand  and  gravel,  to  a  further  height  of  579  feet, 

3  noted,  while  it  is  further  stated,  op -  cit.,  “  similar  stratified  deposits 
orm  a  regular  terrace-like  beach  in  Eipton  on  the  Green  Mountains 
bt  a  height  of  2,196  feet.  Ancient  beaches  are  described  by  Dr. 
litchcock  as  existing  in  the  White  Mountains  at  elevations  of  2,449 
ind  2,665  feet  above  the  sea.” 

Economic  Minerals. 

Gold. — The  history  of  the  gold  industry  in  the  Chaudiere  district  Gold  mining  on 
ras  given  in  the  last  report,  and  but  little  further  can  be  said  on  the  River, 
ubject.  During  the  last  two  years  work  has  been  carried  on  by  four 
ompanies,  with,  so  far  as  could  be  learned,  satisfactory  results.  Part 
)f  this  work  was  largely  of  an  exploratory  character.  Of  these  com¬ 
panies,  the  works  of  McArthur,  Copal  &  Co.  operating  near  the  village  of  McArthur!* 

St.  Francis,  Beauce,  arethe  most  extensive.  They  are  situated  at  Meul ' opal  &  Co‘ 
Irook,  a  branch  of  Mill  Creek,  about  half  a-mile  from  the  mouth  and  to 
he  south  of  the  village.  Prospecting  for  an  old  river-channel  has  been 
$oing  on  at  this  place  for  several  years,  but  two  years  ago  the  ancient 
>ed  of  the  Meul  stream  was  struck,  and  had  been  tunnelled  by  the  end 
i>f  1888  to  a  distance  of  over  600  feet,  openings  being  made  for  ventila- 
ion  and  the  easier  working  of  the  mine.  At  the  time  of  my  visit,  in 
September  of  that  year,  the  end-  of  the  tunnel  at  400  feet,  was  thirty 
eet  lower  than  the  present  bed  of  the  stream,  which  was  about  sixty 
7ards  to  the  east.  Great  difficulty  was  encountered  in  sinking,  owing 
o  the  quantity  of  quicksand  encountered.  The  bottom  of  the  old  chan¬ 
nel  contained  a  good  deposit  of  well-rounded,  worn  gravel,  cemented 
-vith  sand  and  clay,  from  which  nuggets  of  gold  from  $10  to  $153  in 

*  Rep.  Prog.,  1880-81-82,  p.  4  a. 
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Des  Plantes 
River. 

H.  Sewell. 


Cumberland 


value  had  been  reported.  Difficulty  in  washing  the  gravel  in  order  to 
save  the  fine  gold  was  experienced,  the  system  of  sluicing  not  being 
properly  arranged  as  regards  fall  and  other  appliances  necessary  for 
obtaining  the  best  results.  The  returns  of  the  quantity  of  gold  pro¬ 
duced  from  this  mine  are  unfortunately  not  to  hand  for  publication. 

At  the  Des  Plantes,  Mr.  Horace  Sewell,  in  connection  with  Montreal 
parties,  has  been  engaged  during  the  last  two  years  in  locating  the  old 
river-channel  of  that  stream.  During  the  last  year  a  shaft  was  sunk 
on  the  east  side  of  the  river,  about  half  a-mile  above  the  road  and  a 
short  distance  below  the  old  workings  of  Mr.  Mackenzie.  The  bed 
rock  was  reached  at  a  depth  of  thirty  feet,  and  consisted  of  sandstones, 
slates  and  diorites,  overlaid  by  about  four  feet  of  well-worn  river 
gravel,  cemented  with  clay  and  sand.  This  is  now  being  followed, 
and  coarse  gold  in  paying  quantity  is  reported.  The  Des  Plantes,  in 
the  earlier  days  of  gold  mining  in  this  section,  produced  a  large  amount 
of  coarse  gold. 

On  the  Cumberland  stream  Capt.  Richards  has  continued  his  explor- 


Str6HTTl 

Capt.  Richards,  atory  work,  but  when  the  last  returns  were  received  at  the  close  of  the 


season,  had  not  apparently  succeeded  in  striking  the  old  channel  in  that 
quarter.  Ho  returns  of  output  are  available,  but,  in  so  far  as  could  be 
learned,  very  little  coarse  gold  was  obtained. 

The  fourth  company  was  working  on  the  east  bank  of  the  Famine 
River,  about  one  mile  above  the  bridge  across  the  mouth  of  the  stream. 
The  former  workings  of  the  St.  Onge  Company  having  proved  unprofit¬ 
able  from  several  causes,  a  drift  was  started  in  the  bank  of  the  Famine 
„  by  two  of  the  St.  Onge  brothers,  which  has  penetrated  what  the 
St.  Onge  Bros,  miners  regarded  as  another  channel  in  gravel  carrying  gold,  the  rich¬ 
ness  of  which  has  not  yet  been  learned.  Ho  attempt  has  yet  been 
made  to  work  the  quartz  reefs  of  the  Chaudffire  district.  An  analysis 
of  a  piece  of  quartz  from  lot  12,  range  I,  north-east  St.  Francis,  was 
made  last  year  by  Mr.  Hoffmann,  who  obtained  .11*7  of  an  ounce  to  the 
ton  of  2000  lbs.,  showing  the  auriferous  character  of  the  vein.  It  is 
doubtful  if  the  Cambrian  gold-bearing  rocks  appear  very  far  to  the 
north-east  beyond  Cranbourne,  being  probably  concealed  by  the 
over-lapping  Cambro-Silurian ;  but  quartz-veins,  which,  look  well  and 
which,  from  analyses  made  by  assayers  at  various  places  in  the  United 
States,  have  shown  a  good  amount  of  gold,  occur  near  the  road  lead¬ 
ing  from  St.  Francis  village  to  Cranbourne,  about  four  miles  from  the 
former  place. 

Copper. — The  indications  of  copper  are  quite  numerous  in  the  section 
south  of  the  Chaudiere,  but  north  of  that  stream  are  very  slight.  The 
most  important  of  these,  from  a  historic  and  commercial  standpoint, 
are  the  celebrated  mines  of  Harvey  Hill,  which  were  worked  very 


Harvey  Hill 
Mines. 


ECONOMIC  MINERALS. 


103  F 


-18.] 


xtensively  some  twenty  years  ago,  but  have  been  idle  during  the 
ist  ten  or  twelve  years.  Lately,  however,  the  property  has  changed 
ands,  and  a  company  has  been  organized,  which  has  begun  a  thorough 
xploration  of  the  mines,  old  levels  are  being  extended  and  new  ones 
riven.  A  considerable  quantity  of  good  ore,  much  of  which  is  of 
igh  grade,  has  been  shipped  during  the  last  three  months,  but  no 
lets  which  have  not  already  been  mentioned  in  the  reports  of  the 
Geological  Survey  have  come  to  light.  As  much  attention  has  of  late 
i.een  directed  to  the  occurrence  of  copper  in  this  portion  of  the  town- 
hips,  the  following  list  of  localities,  published  by  Mr.  Richardson  in 
he  Report  for  I860,  but  which  is  not  generally  available,  may  be 
eproduced  here  : — 


lange.  Lot. 
1  10 

3  10 


3  16 

3  18 

5  6 

6  6 

7  5 

7  6 


7  9 

8  9 

10  5 

10  10 

10  11 

11  5 

11  6 

11  11 

11  12 

11  12 

11  13 


Halifax.  List  of  cc 

localities 

Halifax. 

Green  carbonate  in  dolomite  and  yellow  sulphuret ;  in  white 
quartz  in  chloritic  slate  in  another  place  on  the  list. 

Yellow,  variegated  and  vitreous  sulphurets,  with  green  carbonate 
and  black  and  red  oxyds  in  a  gangue  of  quartz  ealespar  and 
brown  spar  of  from  eight  inches  to  three  feet,  running  with 
the  stratification  in  chloritic  slate,  which  holds  specular  and 
titaniferoas  iron  ore.  This  is  the  Halifax  Mine  (Geology  of 
Canada,  1863,  p.  724),  in  which  considerable  work  has  been 
done  by  adits  and  shafts.  In  a  quartz-vein  cut  by  an  adit  a 
small  quantity  of  gold  was  obtained.  Land  belongs  to  Celeste 
Dubois. 

Yellow  and  variegated  sulphurets  in  nacreous  slates. 

Green  carbonate  in  black  slate. 

Green  carbonate  in  white  quartz,  with  ealespar  in  nacreous  slate. 

Green  carbonate  in  chloritic  and  nacreous  slate. 

Yellow  and  variegated  sulphurets  in  white  quartz,  with  chloritic 
in  chloritic  slate.  Theophile  Girouard. 

Yellow  sulphuret  in  a  quartz- vein  in  dolomitic  limestone.  Megan- 
tic  Mining  Company. 

Green  carbonate  in  white  quartz  in  chloritic  and  epidotic  slate, 
with  granular  magnetite. 

Yellow  and  variegated  sulphurets  in  dolomite.  Black  Lake  Mine. 

(See  range  9,  lot  9.) 

Yellow,  variegated  and  vitreous  sulphurets. 

Yellow,  variegated  and  vitreous  sulphuret. 

Yellow,  variegated  and  vitreous  sulphuret. 

Yellow  sulphuret. 

Yellow  sulphuret. 

Yellow,  variegated  and  vitreous  sulphuret. 

Yellow,  variegated  and  vitreous  sulphuret. 

Variegated  sulphuret  in  a  two-foot  vein  of  quartz. 

Yellow,  variegated  and  vitreous  sulphuret. 
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11 

12 

12 

12 

12 

13 

13 

14 
14 
14 


15 


20 

9 


11 


Ireland. 

1 

9 

11 
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20  Yellow,  variegated  and  vitreous  sulphuret.  Canada  Mining  Co. 

10  Yellow,  variegated  and  vitreous  sulphuret. 

11  Yellow,  variegated  and  vitreous  sulphuret- 
13  Yellow,  variegated  and  vitreous  sulphuret. 

18  Vitreous  and  variegated  sulphuret  and  green  carbonate  in  quartz 
courses  in  nacreous  slates.  —  Ryan. 

16  Yellow,  variegated  and  vitreous  sulphuret  in  nacreous  slates. 

English  and  Canadian  Mining  Company. 

17  Yellow,  variegated  and  vitreous  sulphuret  in  nacreous  slates. 

English  and  Canadian  Mining  Company. 

13  Yellow,  variegated  and  vitreous  sulphuret. 

14  Yellow,  variegated  and  vitreous  sulphuret. 

15  Yellow,  variegated  and  vitreous  sulphuret. 

16  Yellow,  variegated  and  vitreous  sulphuret  and  green  carbonates, 

in  a  vein  with  quartz,  bitter  spar,  chlorite,  steatite,  specular 
iron,  and  a  little  native  gold-  (Geology  of  Canada,  p.  730.) 
English  and  Canadian  Mining  Company  ;  land  to  —  Nuibrovm . 

16  Yellow,  variegated  and  vitreous  sulphuret  in  nacreous  slates. 

English  and  Canadian  Mining  Company. 

17  Yellow,  variegated  and  vitreous  sulphuret  in  nine  quartz  courses 

and  three  beds  of  nacreous  slates.  Harvey  Hill  Mine.  Eng¬ 
lish  and  Canadian  Mining  Company.  (Geology  of  Canada, 
1863,  pp.  724-729.) 

18  Yellow,  variegated  and  vitreous  sulphurets.  English  and  Cana¬ 

dian  Mining  Company. 

19  Yellow,  variegated  and  vitreous  sulphurets.  Canada  Mining 

Company.  ® 

4  Variegated  sulphurets. 

6  Variegated  sulphurets. 

9  Yellow  and  variegated  sulphurets  in  dolomite  and  slate.  On  this 
and  on  the  same  numbered  lot  in  range  8  is  situated  the 
Black  Lake  Mine ,  in  which  considerable  exploratory  work  has 
been  done.  Dr.  James  Reid  and  others. 

6  Variegated  and  vitreous  sulphurets  in  nacreous  slate.  W.  W. 

Stuart. 

7  Variegated  sulphuret  in  dolomitic  limestone.  A.  G.  Woodward . 

12  Green  carbonate  in  white  quartz  in  chloritic  slate. 

Ireland. 

3  Green  carbonate  in  white  quartz  in  chloritic  slate,  associated  with 

dolomite. 

9  Green  sulphuret  in  dolomitic  limestone. 

4  Variegated  sulphuret.  —  Bailey. 


Inverness. 


Inverness. 

1  7  Variegated  and  vitreous  sulphuret  in  nacreous  slate-  W.  W. 

Stewart. 

2  4  Variegated  sulphuret  in  a  two-foot  vein  of  quartz  in  nacreous 

slate.  Megantic  Mining  Company. 
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19  Green  carbonate  in  flakes  in  strings  of  quartz  cutting  micaceo- 
chloritic  slate. 

22  Green  carbonate  in  flakes  in  strings  of  quartz  cutting  chloritic 

slate. 

0 

2  Yellow  sulpliuret  in  dolomitic  limestone. 

4  Variegated  and  vitreous  sulphurets  in  nacreous  slate.  Angus 
Me  Kill  op. 

9  Variegated  and  vitreous  sulphurets  in  nacreous  slate,  /as.  Steele. 
14.  Yellow  and  variegated  sulphuret  disseminated  in  three  quartz- 
veins  of  from  one  to  two  feet  thick,  running  with  the  strati¬ 
fication  in  nacreous  slate. 

23  Green  carbonates  in  dioritic  slates  on  the  River  Becancour. 


Leeds. 


Leeds. 


6  Variegated  sulphuret.  —  Harris. 

4  Yellow  sulphuret  in  dolomitic  limestone.  —  Ewart . 

8  Green  carbonate  in  flakes  in  green  chloritic  sandstone. 
8  Yellow,  variegated  and  vitreous  sulphurets. 


Copper  is  also  reported  by  Dr.  Reid  as  occurring  in  Leeds,  range  15, 
jt  14 ;  also  on  lot  5,  range  5,  and  lot  4,  range  9  .  These  localities  have 
ot  yet  been  examined  by  us,  as  the  report  came  to  hand  after  our 
iturn  from  field  work. 


Thetford.  Thetford. 

ange.  Lot. 

1  6  Green  carbonate  in  green  slate,  resting  on  black  slates,  with  cubes 

of  iron  pyrites. 


Nelson. 


Nelson. 


11 


8  Yellow  and  variegated  sulphurets  and  green  carbonate  dissem¬ 
inated  in  diorite  to  a  breadth  of  thirteen  feet. 


Broughton. 

5  10  Variegated  and  vitreous  sulphurets. 

12  Variegated  and  vitreous  sulphurets. 
4  13  Variegated  and  vitreous  sulphurets. 


Frampton. 

14  Green  carbonate  in  grey  limestone. 


Broughton. 


Frampton. 


St.  Giles  Seigniory.  St 

te.  Marguerite,  1,2,  3.  Variegated  and  vitreous  .sulphurets  and  green  carbon¬ 
ates  in  quartz  courses  in  nacreous  slates.  —  Cromwell. 
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Titanic  ore  of 
Colway  River. 


Thetford- 


First  reference 
to  asbestus. 


1 


Several  other  localities  exist  in  the  seigniories  of  St.  Mary,  Gaspe, 
Lauzon  and  Sillery,  where  indications  of  copper  are  found,  sometimes: 
in  diorite,  at  others  in  limestone,  sandstone,  etc.,  which  are  described; 
in  the  report  of  Mr.  Richardson,  quoted  above.  None  of  these  appear, 
however,  to  be  of  any  economic  value,  and  the  same  may  be  said  of 
most  of  those  noted  in  the  preceding  list.  The  above  are  all  the  local-1 
ities  at  present  known  to  us  where  copper  ore  has  been  observed  within  1 
the  limits  of  the  north-east  quarter-sheet  of  the  Quebec  map. 

Iron  Ore. — The  beds  of  iron  ore  which  occur  in  Leeds,  near  Kinnear’s ! 
mills,  have  already  been  described  in  the  previous  report.  In  a  former 
report  a  bed  of  titanic  iron  ore  is  described  by  Dr.  Hunt  as  occurring 
on  the  Colway,  with  a  breadth  of  between  forty  and  fifty  feet,  but  of  I 
late  years  no  attention  seems  to  have  been  paid  to  it,  presumably  on 
account  of  the  high  percentage  of  titanic  acid. 

Chromic  iron. — Local  deposits  of  this  mineral  occur  in  connection 
with  the  serpentines  at  several  points.  From  the  area  in  Leeds,  near 
Kinnear’s  mills,  about  fifty  tons  were  removed  two  years  ago  by  Dr. 
Reed  and  found  a  ready  sale  at  a  fair  price.  Another  deposit  in 
Thetford,  range  XV,  lots  16,  II,  seems  to  have  a  considerable  extent,  but 
is  probably  of  too  low  a  grade  to  be  suitable  for  the  foreign  market, 
though  no  analysis  of  it  has  yet  been  made. 

Asbestus.  —  The  Asbestus  industry  continues  to  be  one  of  the 
most  important  in  the  province,  and  as  the  work  of  the  last  two 
years  has,  to  a  certain  extent,  embraced  the  leading  areas  where 
mining  has  been  prosecuted,  a  brief  resume  of  its  progress  and  develop¬ 
ment  has  been  deemed  advisable  as  a  supplement  to  that  which 
appeared  in  the  last  report. 

Prior  to  1862  the  presence  of  asbestus  was  known  in  connection 
with  the  serpentines  of  the  Eastern  Townships,  since  at  the  London 
International  Exhibition  of  that  year  a  specimen  of  a  vein  from  the 
Seigniory  of  St.  Joseph  was  placed  in  the  collections  forwarded  by  the 
Geological  Survey.  (See  Cat.  1862).  Reference  to  its  occurrence  with 
chromic  iron  in  various  parts  of  the  Eastern  Townships  and  Gaspe 
is  found  in  the  Can.  Nat.  1862,  vol.  vii.  It  was  not,  however,  for  some 
years,  or  till  1818,  that  its  importance,  from  an  economic  standpoint: 
was  discovered.  Since  then  the  growth  of  the  industry  has  been  very 
rapid.  Within  the  last  two  years  attempts  have  been  made  to  unite 
under  one  management  the  mines  of  Thetford  and  Black  Lake,  but  this 
scheme  has  been  only  partially  successful.  During  the  past  year  a 
company  was  organized  in  London  by  Mr.  John  Bell,  which  now 
owns  the  Thetford  property,  formerly  knowm  as  the  Boston  Asbestuf 
Company;  the  Bellmina  area,  worked  for  several  years  by  Mr, 
Grey  for  Mr.  John  Bell,  and  the  Hayden  lot  in  north  half  of  lots 
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and  28,  Range  B,  Coleraine,  now  under  the  management  of  Mr. 
nrter,  while  Mr.  Thos.  Sheridan  remains  in  charge  of  the  Thetford 
.ea,  and  it  is  but  fair  to  say  that  much  of  the  success  which  has 
atended  the  operations  of  this  company  is  due  to  the  economy  and  Thetford  Mine* 
t  ill  with  which  he  has  developed  the  property  at  that  place.  In 
edition  to  the  other  mines  operated  at  Thetford  in  188G  or  the  date  of 
lelast  report  on  this  subject,  viz.:  King  Bros.,  Johnston,  Irving  &  Co., 
id  Ross,  Ward  &  Co.,  several  new  openings  have  been  commenced. 
rie  Ward  Bros,  have  located  a  new  quarry  to  the  west  of  the  Quebec 
(mtral  Railway,  which  has  struck  rich  ground.  Mr.  A.  H.  Murphy,  in 
Jt  28,  range  Y.,  uncovered  a  considerable  space  and  disclosed  some  fine 
’  ins,  while  further  west,  or  towards  the  river,  King  Bros,  and  Johnston 
live  started  several  prospecting  pits,  in  all  of  which  the  asbestus  is 
’sible,  and  the  surface  indications  are  very  satisfactory.  These  several 
•ials  have  proved  very  fairly  the  value  of  the  serpentines  lying 
itween  the  railway  and  the  river,  and  shew  that  the  productive 
found  of  Thetford  is  not  confined  to  the  mound  in  which  the  mines 
’ere  all  at  first  located.  On  the  adjoining  property  of  Lueke  & 

.itchell,  lot  32,  range  C,  Coleraine,  although  the  excavations  made 
iveral  years  ago  disclosed  good  workable  veins,  nothing  further  lias 
len  done  to  develop  it.  It  may  be  said  that  the  operations  of  all 
ie  companies  engaged  at  Thetford  during  the  past  two  years  have 
;en  eminently  satisfactory,  and  although  the  bad  weather  of  last 
tason  interfered  to  some  extent  with  the  output,  yet  the  amount  of 
ibestus  mined  was  greater  than  in  any  previous  year.  An  attempt 
'is  made  at  the  Boston  Company’s  mine  by  Mr.  Sheridan  to  prove  the 
:ck  at  a  lower  depth,  which  was  completely  successful,  and  veins  of 
fcautiful  silky  mineral,  up  to  three  inches  in  length,  were  obtained- 
:om  a  further  depth  of  thirty  feet,  the  expenses  of  the  shaft  being 
uch  more  than  repaid  by  the  quantity  of  asbestus  removed.  This 
ial  shaft  is  satisfactory  inasmuch  as  it  probably  proves  the 
’oductiveness  at  deeper  levels  of  all  the  adjacent  mines.  At 
ing  Bros.’  mine,  which  had  encountered  a  mass  of  comparatively 
)or  rock,  necessitating  expensive  cutting,  the  trouble  has  been  over¬ 
rule  and  very  rich  ground  again  found.  The  returns  from  the 
‘fimston  mine  are  not  yet  in,  but  it  is  known  that  work  has  also  been 
itisfactory.  At  the  Ward  mine  much  delay  arose  towards  the  close 
7  last  season  from  the  quantity  of  water  in  the  quarry,  due  to  springs 
ad  wet  weather,  which  necessitated  the  placing  of  a  pump,  an  expense 
om  which  the  other  mines  are  as  yet  apparently  free;  but  though 
lis  latter  mine  is  situated  at  a  lower  level  than  the  others,  the  size 
ad  quality  of  the  veins  is  in  no  way  inferior.  The  output  for  the  Bell  Output  atBell’s 
ompany’s  mine  at  Thetford  for  the  past  season  to  the  21st  December  Mine,lhetford* 


108  k 


EASTERN  TOWNSHIPS. 


was  1,350  tons,  of  which  there  were:  Firsts,  930  tons;  seconds,  105 
tons ;  while  the  balance  was  thirds,  or  what  is  there  called  waste,  ir 
addition  to  a  considerable  quantity  in  stock  and  undressed.  This  mine 
has,  during  the  past  year,  been  fitted  with  air  compressor  and  drills 
while  hoisting  engines  will  probably  be  added  during  the  coming] 
season. 

King  Bros/  From  King  Bros.’  mine  the  output  for  the  season  of  1888  was 
580  tons  as  follows  :  Firsts,  110  tons;  seconds,  165  tons;  thirds,  241 
tons.  In  the  township  of  Coleraine  several  new  mines  have  beei 
started,  among  which  may  be  mentioned  that  of  the  Bell  Company  oi 
north  half  lots  21-28,  range  B  (  formerly  Hayden)  ;  lot  32,  range  B  tq 
Capt.  Williams;  and  on  the  Quebec  Central  Eailway,  about  one  mill 

Black  Lake  south  of  Black  Lake  station,  by  Loomis  &  Johnstone.  From  the  firs 
of  these  no  returns  are  to  hand,  the  work  having  been  started  late  ii 
the  season,  but  an  examination  of  the  locality  shewed  a  great  numbe; 
of  small  veins  on  the  surface  at  several  points,  while  in  the  cut  neai 
the  foot  of  one  of  the  mounds  fibre  of  fine  quality  in  lengths  from  on< 
and  a  half  to  two  inches  was  disclosed.  Several  large  masses  o 
white  granulite  occur  in  this  vicinity. 

From  Capt.  Williams’  mine,  lot  32,  range  B,  the  output  to  1st  o 
October  was  twenty-nine  tons,  of  which  four  and  a  half  were  classed  ai 
firsts,  and  the  rest  about  equally  divided  between  seconds  and  thirds, 
Good  veins  were  also  seen  on  the  surface  on  this  property. 

Reed’s  mines  The  south  half  of  lots  27'2S>  formerl7  belonging  to  Dr.  Heed,  bu 

nowWertheims  jateiy  gold  t0  the  Wertheims,  of  Frankfort,  Germany,  is  now  beinj 

opened  up,  it  being  the  intention  of  the  new  company  to  put  ii 
improved  machinery  with  a  view  to  economy  of  production.  Thi 
property  is  the  most  elevated  in  the  district,  being  not  far  from  60< 
feet  above  Black  Lake  station,  and  the  surface  indications  are  ver 
favorable,  veins  up  to  two  inches  and  a  half  being  found  in  a  series  o 
cuttings  along  the  crest  of  the  hill.  The  fibre  of  much  of  the  veins  i 
soft  and  silky,  shewing  that  the  greater  elevation  of  the  area  is  not  tb 
cause  of  the  stiffness  or  harshness  seen  at  some  localities.  Dr.  Beet 
states  that  prior  to  the  sale  about  twelve  tons  were  taken  from  tbi 
place,  of  which  two  tons  were  firsts  four  seconds  and  six  thirds.  Thi 
mine  is  now  being  worked  by  contract  at  $25  per  ton,  made  ready  fo 
the  market.  On  the  north  side  of  the  Poudrier  road  in  lots  27,  28,  211 
Eange  A,  Coleraine,  several  openings  have  been  made  in  which  goo< 
indications  were  found,  veins  up  to  one  inch  and  a  half,  with  mam 
small  ones  being  observed.  Also  on  lot  26  an  opening  well  up  on  th< 
hill  shewed  small  veins  of  asbestus,  and  omLot  23  the  surface  indica 
tions  are  very  fair,  though  but  little  has  been  done  in  any  of  these  loti 
fo  determine  their  real  value. 
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Further  to  the  east,  about  Little  Lake  St.  Francis,  though  small  veins  Little  Lake 
<cur,  those  seen,  if  fair  samples,  were  of  poor  quality;  the  fibre  being'  '  niQC18' 
f  ort  and  harsh.  Thepresent  comparative  inaccessibility  of  these  more 
mote  localities  will  seriously  affect  their  value.  In  the  southern  part 
(  Coleraine  and  in  the  south-east  corner  of  the  great  ridge  of  serpen- 
ue  which  extends  from  Wolfestown  road  to  Black  Lake,  work  was  be¬ 
an  or  rather  resumed  by  the  Megantic  Mining  Co.  Mining  in  this  local-  Megantic 
By  was  started  in  1886,  and  was  noted  in  previous  report  as  having  dis- Coierafne?” 
osed  a  large  vein  of  asbestus  with  fibre  of  four  inches  in  length.  This 
dn  was  not  apparentlj'  persistent  to  any  depth,  the  rock  being  greatly 
lattered  near  the  surface  and  for  some  fifteen  feet  down,  and  though 
lite  a  number  of  veins,  some  of  which,  in  the  more  solid  rock,  shewed 
ore  of  one  inch  and  a-half  in  length,  much  of  the  asbestus  is  greatly 
scolored,  owing  to  the  broken  character  of  the  rock.  A  peculiar 
ature  not  noticed  in  any  other  place  in  this  district  is  the  presence 
’irregular  veins  of  mica,  in  scales  of  half  an  inch  or  more  in  diameter, 

)  a  paste  of  decomposed  serpentine  or  soapstone.  It  is  probable  that 
fter  passing  the  shattered  ground  good  mineral  will  be  found.  The  out- 
ut  for  the  four  months  of  last  season  to  Oct.  with  an  average  of  twelve 
len  was  thirty-nine  tons,  of  which  one-third  would  rank  as  second  and 
.vo-thirds  as  third  quality.  On  the  same  ridge,  but  on  the  extreme  west 
mit,  on  lots  24  and  25,  rauge  III,  Ireland,  King  Bros,  have  started  King  Bros., 

.vo  openings.  The  elevation  of  these  by  aneroid  above  the  surface  of 
•lack  Lake  is  500  feet  or  about  300  to  350  feet  above  the  mines  at 
'hetford.  The  two  knolls  in  which  the  asbestus  is  found  at  this  place 
re  about  one-fourth  of  a  mile  apart,  and  the  fibre  occurs  in  a  series  of 
kin  veins  from  one-eighth  of  an  inch  to  over  an  inch  in  size  in  places, 
s  many  as  twenty  being  found  in  the  space  of  six  inches.  Many  of 
hese  feins  shew  a  selvage  of  whitish  weathering  serpentine  on  either 
ide,  separated  by  a  thin  vein  of  asbestus  from  one-fourth  to  three- 
purths  of  an  inch  thick.  Other  veins  of  good  size,  ranging  in  thick- 
ess  to  one  inch  and  three-fourths,  are  numerous,  the  general  aspect 
f  the  serpentine  and  contained  veins  being  much  like  that  of  the 
reat  ridge  in  Wolfestown.  The  surface  indications  are  excellent,  but 
he  property  has  not  been  sufficiently  developed  to  form  an  estimate  of 
ts  production,  only  two  months  work  of  a  few  men  having  been  spent 
pon  it. 

In  the  Black  Lake  district  proper  the  three  established  mines,  viz.,  Scottish 
he  Scottish-Canadian,  the  Anglo-Canadian  and  the  L’Auville,  have  all Canadian  mine 
>een  steadily  at  work.  Mr.  Penhale,  the  Manager  of  the  Scottish-  • 
panadian,  states  that  in  the  eight  months  ending  10th  Nov.,  400  tons 
Fere  shipped  from  that  mine,  of  which  40  tons  were  firsts,  110  tons 
econds,  and  250  tons  thirds,  but  operations  were  hindered  by  scarcity 
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Black  Lake.  of  men  and  bad  weather  so  that  the  projected  new  workings  could  noi 
he  carried  on.  This  mine  is  equipped  with  improved  machinery,  aii 
compresser,  rock  drills,  hoisting  engines,  and  dumping  skips,  and  hat 
a  new  set  of  appliances  for  crushing  the  rock,  and  separating  th< 
asbestus,  more  particularly  in  regard  to  the  lower  grades,  to  avoid  th< 
great  expense  of  cobbing  by  hand.  Although  this  machine  wash 
operation  but  a  short  time,  it  is  claimed  by  the  manager  to  be  a  grea 
success.  Should  this  be  the  case  and  the  asbestus  of  short  fibre  b< 
easily  separated,  the  profits  of  the  industry  will  be  largely  increased 
since  many  of  the  dumps,  most  of  which  now  cover  very  valuabli 
ground,  can  be  profitably  worked  over,  and  the  refuse  disposed  of  fo 
ballasting  or  other  purposes  while  under  the  present  system  of  ham 
cobbing,  the  shorter  veins  do  not  warrant  the  expense  necessary  fo 
their  separation.  In  this  connection  it  may  be  remarked  that  tb 
question  of  dumps  is  beginning  to  assume  a  somewhat  serious  aspec 
which  will  be  aggravated  as  the  production  of  the  mines  increases 
since  many  of  them  will  ultimately  have  to.  be  removed,  as  the  neces 
sity  for  extending  the  present  workings  will  require  the  space  no? 
covered  up. 

Anglo-  Of  the  three  Black  Lake  mines,  the  output  from  the  Anglo-Canadiai 

Canadian  mine.  ^  g*x  months  ending  ISTov.  15th,  was,  according  to  Mr.  Hoppei 

about  210  tons,  the  average  number  of  hands  employed  being  30  to  35 
The  principal  pit  at  this  mine  has  now  been  sunk  to  a  considerabl 
depth,  and  Mr.  Hopper  reports  veins  of  asbestus  from  the  lowest  brand 
of  very  superior  quality  ranging  from  three  to  seven  inches  in  length 
These  veins  have  been  uncovered  since  my  visit.  The  percentage  c 
firsts  has,  according  to  the  manager,  increased  from  10  to  nearly  20  pe 
cent.  Openings  in  the  face  of  the  knoll  of  serpentine  to  the  west  c 
the  principal  pit  are  now  being  worked,  and  the  indications  h*ere  ar 

Frechette  or.  very  good.  The  output  of  the  Frechette  or  D’Auville  mine  which  lie 

D’Aimlie  mine  conti^uoug  tQ  tJie  gcottish  Canadian,  in  the  face  of  the  hill,  is  given  b; 

Mr.  Hopper  for  the  season  ending  Dec.  1st,  as  about  300  tons. 

The  Anglo-Canadian  mine  has  also  a  good  outfit  of  improved  machir 
ery,  air  compressor,  drills  and  hoisting  gear, the  latter  being  a  necessit; 
owing  to  the  present  depth  of  the  quarry.  The  necessity  of  som 
machine  which  will  clear  the  fibre  or  separate  it  from  the  rock  cheap! 
{s  one  which  will  doubtless  be  remedied  very  shortly.  Large  masse 
of  granulite  also  occur  near  or  to  the  south  of  these  openings.  In  view  c 
the  considerable  expense  of  proving  areas  where  the  surface  veins  ar 
numerous  but  small,  it  has  seemed  to  me  that  a  few  good  test  hole 
with  a  diamond  drill  would  be  advisable.  The  holes  could  be  quickb 
and  easily  sunk,  and  if  veins  of  asbestus  were  encountered,  the  core  o 
borings  would  shew  the  character  of  the  fibre  and  to  a  certain  exten 
the  size  of  the  veins. 
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The  elevation  of  the  Anglo-Canadian  mine  was,  by  aneroid,  found  to  Elevations  of 
13  200  feet  above  Black  Lake  station  which,  in  turn,  was  about  100  feet  mi™lUke 
plow  Thetford  mines  station.  The  workings  of  these  mines  would 
lerefore  be  about  on  the  same  level  as  those  of  Thetford  east  of  the 
lilway.  The  D’Auville  and  Scottish-Canadian  mines  have  an  eleva- 
on  of  350  feet  above  the  station,  or  150  feet  above  the  Anglo-Canadian, 
hile  the  upper  works  of  the  latter  on  the  face  of  the  ridge  are  thirty 
et  lower. 

|  In  Thetford,  in  the  areas  north  of  the  Quebec  Central  Railway,  are  Serpentine 
[veral  outcrops  of  serpentine.  These  have  only  lately  been  examined  Thetford. 

>r  asbestus.  Among  them  may  be  mentioned  lots  16,  17  and  18, 
mge  1^  ,  from  which  veins  of  good  size  are  reported  by  Dr.  Reid, 
nee  my  visit.  In  this  belt  chromic  iron  also  occurs.  Mounds  of  ser- 
afentine  are  also  seen  in  lot  13,  range  Y,  and  in  range  XI,  Broughton, 
om  some  of  which  asbestus  has  been  reported,  but  not  in  quantity 
tfficient  as  yet  to  be  of  economic  value.  These  areas  might  easily  be 
sted  with  the  diamond  drill. 

;The  Broughton  Mine,  on  lot  14,  range  YII,  Broughton,  has  been  Broughton 
orked  to  some  extent  during  the  past  two  years.  I  visited  it  in 
bptember  1887,  and  found  it  to  be  somewhat  different  from  the 
her  areas  at  Thetford  and  Coleraine.  The  vein  is  at  the  contact 
’the  serpentine,  with  blackish  slates,  which  in  places  have  a  greyish 
y  purple  shade,  and  contain  bands  of  hard  bluish-grey  quartzite  of 
le  Cambrian  series  thickly  veined  with  quartz.  The  vein  is  overlaid 
i  places  with  soapstone  of  good  quality,  from  ten  to  fourteen  inches 
pick,  with  which  the  asbestus  seems  to  be  intimately  associated.  The 
pbestus,  of  which  only  one  vein  could  be  detected,  was  eight  to 
m  inches  thick  in  places  near  the  surface,  but  decreases  at  the 
ottom  of  the  workings,  which  are  some  62  feet  down,  to  two  or  three 
iches,  and  becomes  irregular,  at  times  splitting  into  many  fine  strings 
isseminated  through  the  serpentine,  at  others  presenting  a  continuous 
bre.  Three  shafts  had  been  sunk  to  a  depth  of  61,  62  and  75  feet, 
fhich  followed  generally  the  slope  of  the  bed  or  vein  at  an  angle  of 
bout  75°,  the  rock  dipping  to  S.  40°  E.  to  true  meridian;  soap- 
tone  forms  the  hanging  wall  of  the  vein.  The  mass  <  f  the  serpen- 
ne  which  lies  to  the  west  was  carefully  examined  at  several  points, 
ut  only  in  one  place,  about  150  feet  in  rear  of  the  openings,  were  small 
trings  of  asbestus  of  one-fourth  to  a  half  an  inch  seen.  Much  of  the 
bre  in  the  north  slope  appeared  to  be  stiff  and  harsh  and  not  of 
ood  quality,  while  other  portions  were  beautifully  silky.  The  serpen- 
ine  of  this  place  resembles  in  character  that  near  St.  Sylvester  and 
long  the  Chaudiere. 
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Probable  cause  The  cause  of  the  great  difference  in  quality  of  the  fibre  from  differeni 

in  quaifty306  points,  more  especially  comparing  Black  Lake  with  Thetford,  has  long 

of  fibre.  been  a  source  of  enquiry  among  the  mine  owners  and  managers.  Bi 
some  it  is  supposed  to  be  due  to  the  level  of  the  different  workings,  th» 
works  of  the  Scottish-Canadian  Company  at  Black  Lake  being  abou 
250  feet  above  those  at  Thetford,  yet  this  can  scarcely  be  taken  as  con 
elusive,  since  at  the  Reid  mine,  now  Wertheim’s,  300  feet  or  so  higher 
much  excellent  fibre  is  found ;  as  also  in  the  works  of  the  Scottish 
Canadian  Company  itself,  and  the  D’Auville  mine  adjoining,  when 
very  fine  silky  fibre  is  seen.  The  fibre  at  the  surface,  especially 
where  fire  has  passed,  is  always  harsher  than  that  from  lower  depths 
owing  to  the  loss  of  a  certain  percentage  of  the  contained  water ;  am 
it  has  been  suggested  that  a  more  likely  reason  for  the  difference  ii 
quality  may  be  the  dehydration  of  the  asbestus  by  the  action  of  th< 
intruded  diorite  or  granulite,  which  at  certain  points  in  the  Black  Lak 
district  occupy  a  considerable  area.  If  the  soft,  silky  fibre  be  place* 
on  the  fire,  it  speedily  changes  its  character  and  becomes  harsh  am 
brittle.  The  serpentine,  near  the  contact  with  the  granite  veins  0 
masses,  is  often  very  considerably  shattered,  as  though  the  presenc 
of  the  granite  had  exercised  a  marked  influence. 

At  Thetford  the  granitic  rock  in  the  mines  is  limited  to  smal 
and  thin  dyke-like  veins,  which  have  not  produced  any  deleteriou 
effect  upon  the  asbestus.  It  must,  however,  be  said  that  the  stii 
fibred  mineral  is  not  in  all  cases  confined  to  the  vicinity  of  the  visibl 
granites,  and  other  causes  may  in  such  cases  have  produced  a  simila 
effect. 

Map  of  The  map  of  the  asbestus  region,  accompanying  this  Report,  ha 

asbestus  precis*  ,  *ii  »•■*!/*  _  •  j  i  1  • 

been  compiled  principally  from  our  own  surveys,  using  the  line  c 
the  Quebec  Central  Railway,  which  has  been  kindly  furnished  us  b 
the  Department  of  Public  Works,  Quebec,  for  a  base  line.  All  tb 
mines  at  present  in  operation  in  the  districts  of  Thetford,  Colerain 
and  Wolfestown  are  indicated  on  it ;  but  in  the  attempt  to  place  th 
lines  from  the  Crown  Land  plans,  so  many  discrepancies  were  foum 
in  the  several  surveys  available,  that  the  designation  of  these  on  a  plai 
certified  by  the  office  was  found  impracticable.  A  thorough  re-survey 
of  these  areas  is  of  the  greatest  importance,  since  lands  which  no\ 
have  a  comparatively  small  value  may  in  a  very  short  time  b 
valued  at  very  large  sums.  In  regard  to  the  areas  of  Belmim 
Wolfestown  and  Danville  no  late  returns  are  to  hand.  At  Be 
mina  nothing  has  been  done  during  the  past  year,  the  force  ther 
employed  being  transferred  under  Mr.  Carter  to  the  new  Bell  Company’ 
property,  near  Black  Lake.  Exploratory  work  has  been  going  0 
during  the  past  year  along  the  great  ridge  north  of  Breeches  Lake,  bu 
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tithing  definite  as  to  results  has  been  received,  although  such  informa- 

on  has  been  promised.  The  Danville  mine  has  been  working  with  a  Danville  mine. 

iduced  force,  though  at  last  advices  from  the  Manager  the  output  was 

^creasing  and  the  prospects  more  favourable.  During  the  past  season 

j)7  tons  were  taken  out. 

Soapstone. — Many  deposits  of  this  mineral  occur  in  Broughton,  but 
lie  quality  is  in  most  cases  not  sufficiently  fine  to  satisfy  the  market, 
le  shade  being  dark  and  the  rock  too  opaque.  Considerable  quantities 
ave  been  shipped  from  the  Broughton  Mine,  where  from  the  lower 
bestus  workings  a  very  good  quality  of  the  soapstone  is  obtained 
he  quarry  at  Belmina,  formerly  Carter’s,  now  Fenwick  and  Slater’s 
as  also  been  shipping  to  various  points. 

Mineral  Paints. — The  only  locality  in  this  section  at  which  mineral 
'lint  was  observed  is  that  described  in  the  Catalogue  of  Economic 
dnerals,  Colonial  and  Indian  Exhibition,  London,  1886,  at  Ste.  Anne 
3  Montmorenci,  where  deposits  of  brownish  and  brownish-black  iron- 
3hre  of  considerable  extent  occur. 

Limestones  are  found  at  several  points,  but  are  not  now  burned  to  Localities  of 
ny  extent,  and  the  facility  with  which  the  Dudswell  lime  can  be  dis- 
pibuted  has  caused  the  abandonment  of  some  kilns.  Among  other 
laces  in  Broughton  where  the  rock  occurs  and  has  been  burnt,  may 
e  mentioned,  top  of  hill  half  a  mile  east  of  West  Broughton  church, 
ear  the  road.  Limestone  also  occurs  on  lots  3  and  4,  range  IY, 
hetford,  on  land  occupied  by  Joseph  Ouellette,  who  has  burned  it. 

[ear  St.  Victor  de  Tring,  on  the  road  to  St.  Francis,  a  bed  of  limestone 
Dnglomerate  has  also  been  used  for  burning  lime.  Outcrops  of  grey 
mestone  are  also  found  along  the  back  roads  in  rear  and  to  the  north- 
ist  of  Beauce  Junction,  where  several  kilns  have  been  burned.  The 
)ck  is  a  hard,  greyish,  sub-crystalline  limestone,  and  occurs  with  hard 
uartzites  and  black  slates.  Further  to  the  north  in  Mailloux,  lots  30- 
2,  range  N.W.,  along  the  road,  there  are  several  exposures  of  lime- 
one  similar  to  the  last,  and  with  the  same  association  of  black  slates 
ad  quartzites. 

The  deposit  on  the  Chaudiere,  between  the  Famine  Biver  and  the  St.  George, 
illage  of  St.  George,  has  already  been  referred  to  under  the  head  of 
•evonian.  These  limestones  have  been  burned  for  many  years  for 
>cal  consumption,  and  were  at  one  time  the  chief  source  of  supply  for 
ie  upper  Chaudiere  district. 

Marble. — A  considerable  outcrop  of  deep  red  marble,  veined  with  coiway  River, 
hite  calcite,  occurs  a  short  distance  east  of  the  Coiway  t (formerly 
uillaume)  Biver,  associated  with  red  slates  and  sandstones,  which 
psemble  the  Sillery  of  Quebec  in  lithological  character,  and  may 
ppresent  an  overlying  area  of  these  rocks  in  a  synclinal  basin  such  as 
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occurs  further  east  beyond  St.  Francis  village.  The  bed  is  fiom  ten  to  ; 
forty  feet  thick,  and  is  exposed  at  intervals  for  half  a  mile  on  the  strike. 
The  rock  takes  a  good  polish,  and  has  a  handsome  appearance.  It 
is  not  far  from  the  dioritic  rocks  which  show  in  the  bed  of  the 
Colway,  and  which  may  have  been  the  cause  of  the  alteration. 

Building  Stones—  The  greenish,  grey  sandstones  of  the  Sillery  forma¬ 
tion,  both  above  Quebec  and  at  Point  L6vis,  produce  a  very  durable 
stone  which  has  been  extensively  used  both  in  Quebec  and  L4vis.  The 
rock  splits  readily,  and  blocks  of  almost  any  required  size  can  be 
obtained.  Hard  and  more  quartzose  beds  of  the  same  formation  occur 
at  various  points,  and  have  already  been  described.  The  white  gianu- 
lite  rock  of  Black  Lake  and  Thetford  should  yield  a  very  handsome 
and  durable  stone,  but  no  attempt  has  yet  been  made  to  quarry  it. 
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GENERA  AND  SPECIES. 

Protospongia  fenestrata,  Salter . 
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